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(54) ANTAGONIST OF GONADOTROPIN RELEASING HORMONE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a medicinal 
composition containing a compound of formula (I) or 
pharmaceutically acceptable salt thereof which is useful 
as an antagonist of GnRH and may be useful for 

treatment of a variety of sex-hormone related and other ^ • 5j^w-(A)-fti 

conditions in men and women. 'Ry^^^ ^ ^ Rio> 

SOLUTION: This compound is represented by formula (I) 1^2,^ Js^^/^ 

[wherein A is a 1-6C alkyi or the like; RO is hydrogen, a Bj. p-^Ra ^ 

1-6C alkyI or the like: R1 is a nitrogen-containing * r^^r^ 

heterocycle or the like including formula (H), formula (III). ^ 

formula (IV) or formula (V); R2 is hydrogen, a 1-6C alky I j^,^ >v-% VwA 
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or the like: R3, R4 and R5 are each hydrogen, a 1-6C alkyi or the like; R6 Is hydrogen, a 1-6C 
alkyi or the like; R7 is hydrogen, a 1-6C alkyI or the like; R8 is C(O)OR20. C(O)NR20R21 or the 
like; when (m) is not 0, R9 and R9a are each hydrogen, a 1-6C alkyi; RIO and RlOa are each 
hydrogen, a 1*6C alkyi or the like]. 
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to.. --fe' 
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2 0 . C (O) NR2 0 R2 1 ^> in*>'OT^V^i^. 
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3-C6 
-Cf, 7 
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;i.df-;w. c, -C6r;U3=^-x. Co -C5 r^w^^^i^ 
-S (O) „ -Co -C5 7/)^^/^, Co -C5 T;w=Jf 
;^_0-Co -C5 T/U=^^W, Co -C5 T;l'=Sf;l'-N 
Ri 8 -Co -C5 r/U^JV {ZZT. Ri 8 Rt/Co 
-C5 r/U^/Hi-^(C=0:-:'i:i»$rSl«Ut&) , 

, Xam^-C'h^ : Ro Ji, C, -Cg 7f\^^ 
»ftCi -Ce TyP^^U <CCt\ imiiiWTH 

DISCOS ot'j) I.) . r'J-/w. g«iT'j-^k r^iw 

aiA'Rs (cilLTSIIcoilO-CJ)*) T$)0 ; Ri {i> 
[■(1:3] 



^1 



N-N 

nts ni4 



0 



CO"-' 

Ru Ri* 



R» 



ICi 
U, T'J- 

-c 

■X, , R 
; R2 St>' 

: -CeT 

, r/wr- 

o, C 1 - 

^^u. Sift 

, C (O) 

2 ) p -s 

2 ) pC 

. R 



1 7 c, -C6 Ti^=>r;^, c, -C3 '<;P7 
$>0 : R3 &l^R4 3~7fll<?)^S 

3m<r>^TO^f-^-^tsmnm^m&i.t ■. Re * 

m.Cr-Ce r;W^/W. HftC, -Ce T^W^;!-. 7 

/L. CN. NO2 , ''Nny'y, R, 1 O (CH2 ) 

p NR2 1 C (O) R2 0 . NR2 1 C (O) NR 

2 0 R2 1 X{iSO„ R2 0 ■^«>*5 : R7 iis C 

1 -CgT/U^fiUXtiSfftC, -CgT/l^^'r^l'-C'ftO. 
(IL, X3!/!7K#X^i''^^yy£Oi:^i±. R7 iil¥4-t 
•r : RgJis C (O) OR2 0 ^ C (0) NR2 0 R 

2 1 . NR2 0 R2 1 « C (O) R2 0 . NR2 , C 
(O) R2 0 . NR2 1 C (O) NR2 0 R2 1 . NR 



77f\^^lV) ; SO2 NR, 1 (C, -Ce 7 
SO2NR, 1 (SftC, -C6 T/Wdf 

)2 NR, , (TU-ZP) , SO2 NR 
%7V~fV) , SO2 NRi 1 (Cj -Cs'^ 

3r;u^;i^) : SO2 nr, , (C (O) c, 

^dfyl/) : SO2 NRi 1 (C (O) -Smc 
; SO2 NR, 1 (C (O) 7'}- 
)2 NR, 1 (C (O) -SJSrij-/i.) : S 
;Ci -Cfi 7)l'^JU) : S <0) „ (ffiftC 

•li^^iu) , s (o) „ (7';-/i.) , s 
:Sftr'j-;u) . c, -C3 '<.yi/7;i'7j-Dr 
;, -C3'<.;U7/U5i-oT;U3^i/, c, -c 

•i^, SJftC, -Ce 7)^^^i^. COOH. 
NO2X(iCNTi>0 : R, 4Sy'Ri 5 <i . 

C, -Cg 7)V^)V. S^C, -Cs r 
2 -Ce 7)VY=.)V, S8IC2 -Ce T/W^ 

, ;ihn. C, -C3 'syl^7/P^nr/l^^ 
C3 '<.;l'7yu:tnr;wri^x. ru-^l-, S 
\ r5/u^;i', s^r^/u^Jf/i-. Ri i o 

P -. R, , C (O) O (CHj ) p R 
O) {CH2 ) p - (CH2 > p s 
, 7 . - (CH2 ) p C (O) NR, , R 

oyy(cc:T% Rt 7«i*#« c, -Cg 

C, -C^^)Vy)Vitxn7lVi(:lV. 7')-)V 
W)-iVX-hh) X'hO ; Ri 6<i^ * 
Cg r/u^/i^. B^c , -Cg 7i\^^/\^xii 

R, 2 ) "C'*)*) ; Ri C, -C 

. S^C, -Cg r/L-^/U, C (0) OR 
O) NR, , R, 2 . C (0) R, , X(iS 
1 1 Vf><0 : R, 9«±^ 3X<iRi 4*= 

iScOiiOt-*>0 ; R2 0 &i/R2 1 {±?fct 
c, -Cg 7)1-^)1^, SJftc, -Cg r;i/^ 
/l/. m.W'J-ii'. 77i\'^)V^ mM7y/\^ 

CR3 « R4 mRs x-mmtin^. n. 
s*»(^jMtR$m. l~4^io^f•p)I7•$^•t■ 
t<{iI:m^S^•t■1ffii^i$nf^c, -Cg 
: R2 0 tR2 1 ti-^t^-^T. 3~ 

(O) „ . C (O) , (CR 
. p . Rb^cO#©^, C2 -CgT/l'^- 
, - Cg Tyuy-zi-, C2 -Cg r/u^-vu 
-Cg TyP^-zu-C-at^O ; x*«o, s 
; (O) XJiCR, , R, 2 *Oi@^J±. Re 
M : Z(i. O, SX«NR, , TAO : m 
bO : n(i0~2t'f)0 ; p{iO-4T'J) 
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C7 i^^ti7>V^fl. TU-zl-, WMTV-fU. r^/U 

C) -Cg r;W3df5^, 7yl/Pj-D. C (O) ORi 1 , 

r'J-;uc, -CgT/undfv-. a^r'J-yi^c, -c 

Thh. m^^2^ztim>mmmM. 

"fBif y . m^'ymrm^'mwm iv^ ymmm. 
*>^.^^ff*>^.3HR$ai,, m-»mAi,ztim(r>wmM 

{ mm. 1 0 ] ^^m.(nmim. i {itasic7)ib-^si>' 
[ 1 1 ] ^^m.(nm-^m i {ztzm<7iit-^m 

t mm 1 3 ] ^ x!)fti^i)?*ii 1 iztmnit-^m 



tuz^tssm^^, 

1 mm 1 5 3 1 KiB»<o^b^!t4ii: EiR±itif 

mm. 

[00011 HBBoym 

llf4:^l:4^/utyJStii*;u^y (lhrh) thW^ix^ 

d'-M<bnh-yKai*/l^^>' (GnRH) ii, thc?5± 

5i(cfev^Tas=srfai'i$r m/::-rT*^rf- h tas . lit 

ll<*'fb;f.;l-^ y ( L H ) :5t/;|BJiafiJ}a4^;P^: y ( F S 
H) «0±^ii!tRl^3i-fiJ5:fJJgrtS. rmUfiij-htkiii^ix 

m\.z^ iPi±ui}y. %u}yiBLmmiiy<r)xm 

t^T-J) 1. C: t * $ fix I. ^ -S . G n R H ^mm. 
l^tmMi. m^cnmWSmm (assisted fertilizati 
on techniques) {CtflJffl$ixXfc 0 , ^14^it^^Ctt<50 

mmmmbLxm^tix\>^t, gdrh 

fficof&jf^, ^^t^)V^yX^<^Wi^^^iv-^yW&<r> 
m\tLx. ttz^xm^bo<r>xhm\,z^j^%x'm 

h^x. i]}v\/^K. ^iyMf^'frnnm^n'mM^'f 
ne loss) coT-Kiwfflv^'ft, i/i, x.xvu^ym, r 

uyxrriym. tax;?. ho^'y^J, iHrayx-f-yM 

m/xii7y\'v'yymtm^-^h^x, onRHjt 

[00021 $ <i{2, *^Bflc;)fl:-&?8!lti, 7 -r -^x■f•5 
>f K (finasteride) Xii.X.T^J Xtv^ H (epristeri 
de) ^Xo^j:5 a ~vy7 i'—^immm ; W093/ 

2 34 20-t^llfWO9 5/l 1 2 5 4-f IC^^^ilT 
^^1)4. 7/3-i^';<f-yl--4-r-9'-5a-3UX^'y 
-3-:t>'. 3-*^y-4-T-9'-4. 

/U- 1.6/9— (4-;5'nn7xy^x) - Sa-rVK 
DX:?>'&r/3-5i-^V-4-T-f-4. 7>3->''>f- 
;l/-l 6/9- (^xy^i/-) -5a-TyKnX:J'y<0 
J:-5=5:5a-l^^^?'^''- b'lPi§?P): W0 9 5/0 7 9 
27^Cffl5^$n-rv^S3-^^y-4-7if-l 7/8 
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- ( 2 . 5-hV y)Vi[n:>i^)\,yx.-)\^-iiiVf<>^^ 
)V) -5a-r>\^uX9>ff)ii')-^j:5a-\yjr9 9- 

K, i]Vf'/9X (casodex) 5,t/ftiS>-7"nrn V^O 

K^-tVvy (doxazosin) , 9J>.XUi^y (taiBulosi 
n) RlfTlVyVi^y (alfuzosin) fiOJ: -j^ra - 1 

[ 0 0 0 3 ] $ ^>(C. ^%^n<r)it-^\i. ^m^lV't 

[0 0 04 ] -WL<.zm\^(>tlX\^hGnRHmmUG 

JStalWJi-aitc, Hi, 2^. 3ik. 6{il&tXl0fiiT' 

[0005] t^^r^ FG n RHj$JjiSiJ{i^Pf54 W# 

RHJSSii^Iti, 3-a-yyNl#|^ai^0 2 1 9 2 9 
Sy^B. Deh, J. Med. Chem. . 32, 20 
36-2038(1989)-^. (TakedaCh 
emical Industries, Ltd. ^)W 
09 5/2 84 0 5#, WO 9 5/2 9 9 0 0#&tfE 
P06 7964 2^(Ciea$ixTV»l>. 

[0006] ^m^T'mff)W.m^ y v-ivt lt«, 

E^trPl^ 5 . 0 3 0. 640 ^{i, ^:>)=ir/3 -f^fflfjt' 
SrS^LTV^I.. *BI?^IS4. 544. 663^{i. 

mm^m.±.mt Lx^mx-hht^t ^ti^ ^ y f 

-/PTSy^^fisSrS^LTV^^. WO9 0/05 7 2 
LX^mtpa - r 5 y - y 3 -g^iSSrgg^^L 

x\^h, im^t^f^2, 18 1, 5 5 9^{i, atf, ^# 

;l'^-ffiI?#fFI^8 7 9 3 8 1 ^{±, iSlHEffi. y- 

^mi^im<7)T^w^zm^^(>fih€^m!smh LX(r> 3 - 
rsyr;pdf;i,-iH— f yH-yt—s-f-^rs 

[0007] 151^11 

[0008] ^^m<r>i\L'^\i . G n R H VWlK 



mm. iSttttisffif^. ^^ffffijgp. Mmc.attm 

>jT-?y-TX<r>itmAzt^mx'hh. ^hiz.:^m 

t'$)0#So ^-fk^Wi, ryKo^v^fiL XX hoy 
ym. rayxfvym. fiLxxhoy^-my'tiirD 

<7)i^,m'm^zi,^m'h'o'i^i. m^t^mi. fx 

YXi-u yxtifficor y H ny t < (itniroyx 

•ci>o#i.. t.fz. mc^\i. x-^5r'J;^x{±*r 
Fr'j;uoctd^:rv=if?!-T>>->s^MP3gia«SFJ, o 

•^lV9y (Losartan) O^T>df:tr>'>'>' I I U- 

'zr9-'^mmtv=.y^wii\>Lm-'^i)'±x. 

n yjiiac/f /XJiT y F n y>sij t «;s^-^;6^i-T , G n 

[000 9] ^hiz. ^^mcoit-^ma, y a-x^v 

2Sa*S"J: WP9 3/2 34 20^St/WO9 5/l 1 

2 5 4#tc^^$ixTl-^l>4, 1 ^-i/^&)V-A-r 

■f-da-auxi^y-s-Tty^ 3-jr^y-4-7 
if-4. 7)8-i/V■?■;^-l 6/3- (4-^'nn7xy 
dfx) -5a-r>Fax^'yai;f3-5j-^y-4-r 

■f-4. 7^->''yf-;H 6;9- (7xy^i^) -5a 

-ry FOX:? yco .J: ^^5«-V:5''^'^'— tflffl* 
91 : W09 5/0 7 9 2 7^(cB3^$iXTL>l) 3-^^ 
y-4-r-t>-'- 1 7/3- (2, 5-Fll7yP:tDy-?^;U 
^xX/U-;^;!//^^^;!^) - 5 a -ry FPX^y(7)J; 
0^j:5a-\yr^i'--^lRt/5a-l'ir9i'—t'2ff) 

zMmmm y)v^ s f. ;^yT-/^'x&t>BKxrD 

-fDycJOi-J^tjtTyFnyyJfiJ-^. r^v'vy. -r^ 
Vi^y, F=Jf-tVvy, ^'Axov-yat/T/u^Vxy 
CO J: -3 <):« - 1 T'o lij-t WmM-\.%i> , 
[00 10] ^tz. i^wmWL-^Mt. m^ii-^iv^y. 

yi5:itj*;i'^ yxtl^^^^yi-t y ^j^fflgjlSil 
tffl^-^i5-«i-CfflV>T. ia«*/l'=£y^lRie<0,f.#JIHi& 
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[ 0 01 1 ] ISi^liMffl 

[00 12] 
[^t6] 




-S (O) „ -Co -Cs TJP^/l-. Co -C5 r>u^ 

iv-o-Cq -C5 rji^ii, Co -C5 r;u=sf^P-N 

Ri 8 -Co -C5 T/P^;U (ZZT. R, 8 ayCo 
-C5 r/l^dryWi-^lc^rotaiS-J^flcUtS) . 
[00 13] 



(I) 

C^^J^ AJi. Ci -C5 r;u^;u. S8ic, -Cg r 

^t-^/P, C3 -C7 x^DT/W^/U, a^Cg -C7 
:7nr/U^/U, C3 -Cfi T)V1r~)\^. B^Cg -Cg 
T;l^ir-;l., C3 -Ce 7/^^-;^, filiCB -C6 T 
C, -Cg r;U3dr>-. Cq -C5 T/P^;!^ 



Y 



►HCH2)p. 



. XttmiS-^T^^O : Ro a. C, -Cg T;U^ 

;k SJiCj -Cg T/\^^iv (zzx\ MfiiatilUTtc 

df/ux(±S«ir7;pdf/P (viciT'^ ffiftS^iRg . R4 
&I/R5 tcWLT^StOfflOr*)!.) -CfcO : R, 

[00 14] 

Ut8] 



^2^Ri5 



o 



Nl^N C^N ^\ 

I I N-N Ri« N-N 

Ri» "i» ft' 

"11 

l^"" -p^'^' "C^" 



N-N. 



N=N 



R,5 Ru 



p^- <C>. ~PQ"" 



t:'j>o : R2 7i<^, c, -C5 r/^:^•/^, smc, 
-Cg r^p^/u. r^^u^/u. amr^/i'^/K ro- 
a^ru-;u, r/i^^/i^-ORi , . c^ -c 

6 (NRi 1 Ri 2 ) . Ci -Cg (CONR, , R 
1 2 ) XJiC (NRj 1 R, 2 ) NHTS)0 : R2 S(X/ 

L; R3 , R4 Sl/Rs Ci -CgT 

^U^/l-s S«|Ci -Cg Tyl^^r/U, C2 -Cg T/Uir- 
^l'. SlftCj -Cg T^I^^r-;!,^ CN, -ha, C, - 
C3'<yl'7/i';i-nT;U#;i', C, -C3 '<;i/7;U3fDr 

T'ylV^fV^ R, , O (CH2 ) p Ri 1 C (O) 
O (CH2 ) p R, , OC (O) {CH2 ) p 
- (CH2 ) p S (0) „ Ri 7 . - (CH2 ) p C 

(O) NR, , Ri 2X<i>'NDyy (j:::t\ r 



1 vfi. C, -Cg T/L-^/P, Ci -Cs^V7 
h*} : R3 &WR4«iH«t==S:o-C, 3~7fli^^M 

3R. c, -Cg r^u^f^i-. a^c, -Cg 7iv^)V, r 
a8irD->i'. c, -C3'<i/U7/i/:tor;i^^ 
CN. NO2 . Mn-yy, R, , o (CHj ) 
p NR2 1 C (O) R2 0 . NR2 I C (O) NR 

2 0 R2 1 Xt±SO„ R2 0 ■?'*>0 : RT^i. 'K*. C 

1 -Cg r;UJf;i/X{sa^c, -Cg T;UJf;i-T'*)0. 
fIL. XA^7^:«X^i''^ay>^c7)fc|^^i. R7 {ifftt-t 
•f : Rgti. C (O) OR2 0 . C (0) NRj 0 R 

2 J , NRj 0 R2 1 . C (O) R2 0 . NR2 1 C 
(O) R2 0 . NR2 ! C (O) NR2 0 R2 I . NR 
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2oS (0)2^21 ^ NR21 S(0)2NR2oR 

2 1 , OC (O) R2 0 ' OC (O) NR2 0 R2 1 . 
OR2 0 . S0„ R2 0 ^ S (O) „ NR2 0 R2 1 . 
ii^tJ:oTR3 . R4at/R5t-»®$m#l., N. 

R9 av'Re . «4?fcit:, 7K«, c, -Cg r;u^ 

In;()■^Of^V^l|■^, R9 tRg ^ li-^l,Z^j:r>X ^ 3~ 
7 IBcOM^ *'^>^ l.^^ti 

[00153 

[it9] 

Srmt : m*JO-C^(rV^J^. R9 tAti-^tc^r^ 

t^««iiSr»R!tL ; hh^^li. Ri o-5t^'Ri 0 . <4ai 

7/P^/UfJ>'9 : S)l.v^(4, Ri 0 tRi 0 a*4-»t 
^oT. 3-7ffl<7)K?^*»'^=5:S^SX{± 

[00 16] 

[ftlO] 

if 

SrJBBltL : m^iOT^rV^^, R9 fcRi 0 <4-iHC^r 
■^T. 3-7lic7)ife5g;ii^*»/i>^S0S^IgXI4HltLh 
«0'\TDiS^*^tfS^SrJgS<;t : ^{4. m*iO 
•C^t^#^, R9 tRz 3!)*-^t^r^r. 3~7ji<^lft 

t ; hhUi, Ri 0 i:R2 *^'-^l;=5r-5T. 3~7ji 

Sttc, -Cg r;k=¥;i'. ru-^w. maru 

•5 ; Ri 1 tR, 2 <4-«t^^-''^. 3~71<7))I^!-^ 
^tfttgffl«i$n^c?S^JgJitU# : R, 3 a. TKm. O 
H. NRyRg, NRi , SO2 (C, -CgT/Udf 
;P) . NR, , SO2 (S^C, -Ce T;P^/U) , N 
R, , SO2 (r'J-/l/) , NR, , SO2 (Eftir'J 
-il) . NR, 1 SO2 (Cj -C3'<.;l'7;U5i-aTyl/ 
^/l-) : SO2 NR, , (C 1 -C6 T/l'=3f/l') . SO 



2 NR, , (i^c, -Ce r;p^;i-) , SO2 nr 
, 1 (ru-yL-) . SO2 NR, 1 (mmr')-)V) . 

SO2NR, 1 (C, -C3 '^;U7;U5rDr;U^;U) ; 
SO2 NR, 1 (C (O) C, -Cg TfU^il) ; SO 
2 NR, , (C (O) -M^C, -Cg r/l-^/I/) : S 
O2 NR, , (C (O) r^J-)U) ; SO2 NR 

1 , (c (o) -mmrv-ii) ; s (o) , (c, - 

Cf,7Ji^^J\^) : S (O) „ (a«|C, -CfiT/W^ 

yi.) . s (o) „ (T'j-/p) . s (o) „ mmro 

-/L') . C, -C3 '<yl'7>L'7roT;l-:^f/k C, -C3 

c, -Cg r;ua^v. cooH. ^nyy. NO2X 
«4CNT*') : Rj 4 &UfR, 5 itmuz, C, 
-Ce r/l-^/U, S^C, -CfeT/U^/P. C2-C6 
r;U^r-;l.. al^Cz -Cfi T/Pir-/l., CN, 
D, C, -C3 ^;l/7;W:tnr;i/=«f;l'. C, -Cg'^ji/ 

ai^r^yi-^/w, R, , o (CH2 ) p R 

1 1 C (O) O (CH2 ) p R, , OC (O) (C 
H2 ) p - <CH2 ) p S (O) „ R, 7 , - (C 

H2 ) p c (o) NR, , R, 2 XW^oyy izz 

X\ R, yti^K^, C, -CgT/P^/U, C, -Cs^ 

ivy)V-^^7)V^iv , r 'J L < !4{f i) -tvx- 

*>S) t'$>'? : R, sJi. C, -Cfi r/l-^Sr/l-, 
-Ce r/l^=3f^WX»4N (R, , Ri 2 ) X'h 

0 : R, 8 «4« C, -Ce r;l.^yk. S^C, - 
CgT/U^/K C (O) OR, 1 . C (O) NR, , R 

1 2 « C (O) R, , X\tS (O) , R, 1 : R 
, 9 {4, R , 3 X(4R , 4 <r>^m<m'ox'h O ; Rj o 
at>'R2 1 {iifcii::, c, -Cg 7)V^}V. WSk 
C, -Cg r/P^/P. TU-/k a^T'J-yl-, 77^1- 

g^r7yi-^;w. 3-7iico)^i^s-^o*^, 

3~7Ji£0j!Ii^5:^tfl38^»^. i^^t:J;->-CR3 . 
R4at^R5 t«»Sfl»S, N. 0«t<«S*><?>g| 

$ n 1. 1 -4 isco'^Ta ^ -^ts^mm^ l < an 

Xti^-^lCioTRs - R4 at/Rs "C'S 
N, 0«L<<4S*^Jc>iMJKSit61~4ffl 

^ixtzC] -Ce r;w^;uT-*)0 : R2 0 tR2 1 ti- 

^tC^foX. Jt^lCj;-:>Ta^Sill)3~7<B<7)JS^*> 
'?>*l.iB&)K«U#: XJ4. N. S (O) „ , C 
(O) . (CR, , R, 2 ) P . Re '^^^^iS^. C2 

Ce rywdf-;uXi4S^C2 - Cg r/u=sf-/i'T-;feO : 

X/li<0, S (O) „ , C (O) SL<{4CR, , R, 2 
Ofc^ti, Rq <7).?iL*>'#l£U# : Zti, O, SXJ4NR 
, , -C-ftO ; m\iO-~-3X'hn : n<40-2-C'*0 : P 
<40~4T*>0 \1kt/±.tiT)V^>\^. j^^or;l/df/K 

=^/K C3 -C7 i^^'DT^P=^/i', 7'} -IV. E^ry 
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(O) OR, , , ry-zpc, -C3 r/un^i'. 
ru-ywc, -C3 r;l^adfx*><i>SS?$n, ±B7V 

[0 0 17] ^cBro^^rir^iso, ^mmmmfm<r> 

[00 18] t'O^iJfiSl^J- (^J;c(f. T'J-/k m 

[ 0 0 1 9 ] fflii rr/udf/uj ti. *t«lK<7)^iii^*» 

if , >^;KMe ) , xf-/P ( E t ) . rof;!^. 7"^ 
'^yf-zu, 's^x/u, ^r^/i', 5i-^'^;k /-f- 

yratr/w ( i - p r ) . vy^/i/ 

( i - B u ) , s ( s - B u ) . t -7f-yl/- 

(t-Bu) . ^v^y^y, v^^-ty^ifSra-^ 
[0020] ffllS rr'J-zl^j tcJi, 7x-yl-&T;ft7 

[002 1] fflS TAD^r-yj x<i tmoj 77 

[ 0 0 2 2 ] fflg r^s^j ( heterocycleXtiheteroc 
yclic ring) li, N, Oat/S*»<i>SfR:§n5 1~3® 

mmmmm. mm. ^t^i^yy, a^'z^y. rVv 

-fN^t HPt'Jv-'y, rh^hKDe'JSv-' 
y. -fh^b Kn^:t7xy, -fh^b Hn-f-:tf5 

[00 23] 2|sB^$BS(Cfflv^f>ilTOl.ffli§ rjMitiSlj 

[ 0 0 2 4 ] . ±ia«o^isat^Si7)#< *<2SULh 

[0025] *l*Bfl«0^t-^!|S!i<03t^tt«tJ^HS, fiD^, 



-\i-mz^(m%mzm^ixiz^ K^r) t (-) , 

(L)t(D), (l)t(d) XJ±-?-iX^><50ffi;^^i5 

f^ffiStCJCCT, -?-fL-f<xtaUTES-«iHc-r& (S) t 
(R) iciO^-t^ti^t'&S. 

[0026] >mmwm:^ 
mi'^io ttz, 4¥m^^mizm-^xm^coit^m 

[0027] $^>IC, ffm-<r)it^^Xmt^n±. ^(T) 

[0028] :^%W)M:^mi, ^hm^mhi 

[0029] ^Wmit-^Ut. Elg±i^§Lf#l>*gO 

L-Cli. aK. KK, 'JyiS. m ifK. 

7/P3ro|^K, 7-Dt7|-yB§. -ev^y^. nn^'K, 
•7oySs, j<^'y;:?./i^*yigc7)Jfl^i:'*iS>0. ^HJi. 

■1-^1.. -?y^^ly^A. ^¥^C0X5^j:m^:^y. Rl/T 

y^-Ts x^^yj/TSy. N-^f-/P-^'';w^'5 
y. Di^y. r;i/^-y, 7}-;i/:::.f-y, n'jy. n, 
N' -•xXyi^OUxf-i'yxTay, ^'dd7*u;<7-< 
y, i^x.ff y-)iTiy. mfi>\y, w-^yVfVv 
x^-^;UTSy, xxf-;ur5y. t'^^i^'y, hU;^ 
(t h'Ddf i^^f-zp) rs/^^'y&t^rh^^-f/i'r 

[0030 ] ttz. m (-COOH) Xtir/ua-/!^ 
*<#!3m)^, mHI, ^^11'. xf-/U, T'f-/!'. T 
-tr-h, Vbx-h, tfAo'f ;l^5j-df>-^-?-;l.^i:'a 
l^il^-C'ii.^i?)x;?.T/uacoJ: ^ ^laUiilPS LttS 

PJgX{±SD*5)-ft?1ttt^^;c S ^ t i}<X-^ I . 
[003 1 ] ^^B^it-^mU, -E-WSWcfiUS^JjC I 
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^.z^mf^m^x'hh. 

(00331 
C€ll] 



Scheme A 




6 5X:c0iajKTl 2-4 8B#(a, b'jr^'Sy (l ) 5r 

;MSHhyr^'s:^S^«: (2) mt, m-v^ 

;W i HhUr^J'Sy (2) rh^hh'ny^y. 
rfStt*18S«*, 0-2 5rT3 0^41^. tryi; 



-rSfc. 2-7'nth'jr^'S> (3) *<#^>*xl,. ^ 

T^os H ( 3 ) s . t'^vv-^h^ ( 0 > «ffl5. -mmi- 

1 OO-C. »iL<{480WaS-Cl-6l^ia, (I? 

S. Gronowitz;A. B. Hornf 
eldt;Y. H. Yang, Chem. Scr. 19 
86. 26, 3ll-3l4iZ§iWL<nioizWkLt:) 
r'J-^l'-KDyiS (arylboronic acid) tRJE^-tT, 
2-r'J-;Uh'Jr:?5y|SS«: (4) Srttl.. fit* 
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fij^t, 0-2 S-CcOiSSt* 4-24I^H. *ttt H [0034] 

7vyt-«iSLT7^'/M5 Ha-tl^L. hurt's [^1:12] 

Scheme B 




O 6 



EDC, HOBt 
NMM. CH2CI2 



V 



O B 

rS/raf/l/) -3-x^;l-;<?y|/,-Ki^M S Hhh'o^' 
D'JH (EDC) . 1. 3->''v?DA.^x/|/;<?/U,-Ki'' 

5h' (DCC) ^rt'cOct^^^S-yriJyy'l^Srffl 
i\ 1 -t FD^x'<yVh 'JTV'-;u (HOBt ) & 
t^N-J^f'/l/^r/l'^liy (NMM) , hUxf-;PT$y 

^ J: ^ ^ri^ 3 s yiia $• jDi. h t-xi^mx. -r 

Siac jfrv ^ia«T' 3 ~ 2 4 , 2 - r y -/p h y 

sy^^'-fr (6) <7);*;i'd^yg$tffi-^$-ti:T. WfiSr 
SHmft:(7) Srill., S)|.V^{i. 2-r';-yuh'; 
r:f *>- (5) fi-fb^^Uv, ^'no*;WA. 
5 h H a 7 5 y , vxf-yux-f ;l''5r t'co J: a ^^vSft 
hyxf-zL-TSy, i/Wyrot;Uxf-;i. 

TK, 0~2 5-Cc7)jgKT'3 0:})~4l^S, vSttxj^^T 
^ 7- ( 8 ) OKJI-fk^T'JPI L T , ( 7 ) Sr# 

[0035J 

tfl:i 3] 




Scheme C 




BH3.THF 

or 

IJAIH4,THF 



•^^-)\'^, f-h7th'D75y, i/xf-^UX— r;P. 
5~10 0*C. ffS L<{i6 5*Ct-l-8B$SI, 

jaatraTcL. ^ncrswb^i*) (9) srtis. 

[00361 

[it:i4] 
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Scheme D 




5:, h'j7^U5}-opi!(TFA) . mm 
0-2 5*C<0ia«f 1-1 2I«SI, (lO)^'-f 

m2^«iS3«T$yis#fr (11) *J?#^>ns. 

[00371 
[£15] 
E 




XtiriJ-/Uh h'^i^'yt Fn^'J U F ( 1 2 ) 2r. ^ 

n-y^'y-zK t -y^'y-zKOJra^rffitt 

JgjSS, ffiL<(±n-r:?y-;W4', 70~120'CCO 

(5) ?>I.V>(i. r'J-yUhH5-/>X{±r'J 

-;Ut K^i^'yt Ho^'Dy H ( 1 2) Sr, >:J'y- 




(14) ^"f7*<7)r';-;^y^;^^^yT-msL. ix^^^ 

X\ 4-2 4B#S. 6 5-1 0 0-COamcJP!^-ri) 
[0038] 

[^bie] 
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Scheme F 




PdCb. CHaCN 




RJCia3tF{=S^$nTV^|.J:-5(=, (15) ^4r<r)B 
5 0-8 8'C£7)jaKT 3 0^5^0. 7'J- 

^•7i^'>A<!0i9=SrjSW^^N"7i^''>A (0) fm. A-fb 
-yl'T-fe^Ui' (16) 5rff I., ^r-fe^U->- (16) 



8 2'C«0iaS-C3 0tih~6^ig, 1S^L>'^•7 A ( I 
I ) XI±Si!A-7y">i>. ( I I ) tfOJ: oti:f-^=7>^2^ 
(II) l}!lij«T'i8iaL-C$^>{C«gttitl.t, 2-r'J- 

;K y H-;K 1 7 ) . 
[0039] 
[ftl7] 



Scheme G 




Rf£;l2JtG^c^K$^^•cv^sia{c, 2-T';-/MyH 

-/K 1 7) 5:. |i6?f^Jafb^=Jfi?-'J/l'X<±ii^l:^^U 
X, ^^a;^;^A, i^'^'oox^y, rh^hHn7 7 

y^rt'Oio^TiStt^lSSill*. 2 5-6 5°CiOiajg 

T3-2 4«fr^, iSft^r^-y-'j/wx'jiPit-c, ts-ftr^ 



/W«m«5 (1 8 ) . ysffl^J«ft ( 1 8 ) S: . 

3 5 V^SiO^ltTtC ,0-25 °C<oaSt- 3 0 
-4B§(a. (I 9) ^---friOTSytRJCS-lJ-St, r 
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5 mmw (20) m^ix?>. isrs h ( 2 o ) 

Scheme H 



[0040] 
[<tl83 



(21) *5^#^>^ls. 




Ha 

Pd(0H)2i€ 



or 



N-(A)-H, 




Ar 



N-(A)-R, 




RJEEl5CHtc^$ilTV^SJ:^C, ( 2 2a ) rJ'-f 
N-'<.yi/;HSSft:X!S (22b) rJ-'f rcON-^y->' 

2i»TSyj!pmiXl.i-C\ (1 a tm) &t>'A'7 

mx-m. LxMTcth t , m 2 »r 5 >'«mf* ( 7 > 

[004 1] 
[^tl 9] 



Scheme I 





^'PiStt*«8i§«+. ^jar'2-1 2i^ia. m ( i 

atm) StXRaney (2llffi^) - y ir/K7)J: 
iifl)=3rftl!«t'«ia LX . WET 5 y 'f > H-/U^««£ 
(2 5) 
[0042] 
[^1:2 01 
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Scheme J 




CH2a2 



RiiCOOH, 
:or EDC.HOBt, 
NMM. CH2CI2 



lit Fn^i^^f y (25) Ji^^^^^ffTiCTx 
Mtt J: OigfiftT^So f5»J;c{f , (25)^. 

^D^i 0 ^j:r^iS\t^mmU^ . 1 - 1 28t 

x/Ui^?Sf* (26) ^ff&o J>&1^«±. (2 5) 5:. « 
fflco^<c7)ffii7jcSiic7) 1 aS:fflv^T*/U;KyKfc;^ y r'J 
yy^^xi>Xi\ mii£. TSy>f yF-/K2 5) 



1SH{A)-R, 




b u ry-;u ( H o B t ) . at/N u y 

(NMM) . buxf-ypTsy^t'coid^msiars 

1- (3-S/>cf"/ur5/rnb";^) - 3 -xf-;l/;<?;W 
TKi^MSKtHni^nUF (EDO . 1, 
D/\irx/U:j^;l/7K>^'^ (DCC) ^hX^XaaLT, 
M&T^ YX\iJ^:^Tf^m^ ( 2 6 ) 

[0043] 

[ft2 1 1 



Scheme K 




N-(A)-R| 



27a 



CI 
R12 



Ri 



27b 



i;^ V :/p e;u : v e^u ixi* 



y. R12R11NH 



RiEll3CKtC7S$iit:v^a i (25) commxii 
-'7 25$[a. (27a) ^'^rc7)tM>(t;<7;WN^^^;l'X(± 




(28) m^tl^. it-^^ (25) mt^^'f^ 

vy. :;^uo*;i/A^ci:'tfoi^^^iSttiSi«*. - 20 
'-0'C(7){a«T2 0^>'-2^S. bT'JxV. hUX^yl^ 



Y^}ii-'.XfV. 1,1' -f])Vff-.-lV'yA\^ 
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[0044 ] 
Ut2 2] 



Scheme L 



.R9 ?2 
,N-(A)-H, 





CH2CI2 



,R«N'^CI* 



RE>ia5tLlC^$ixTl^&J:^C, rsy (25) 

^ , - 2 0 - 2 5 -COiSST- 2 0^-2 

B#H, (29)^-^ rcomw^i^it^ii-yi-^-i^Xii ( 3 
0) ^'-f7"coigik;^^P7T5;P. Ri^ftruv^-, h'jx 




m-ttN-xj\,myTS. h' ( 3 1) ^S{*cX(iN-;^ 
;i-7 T 5 H ( 3 2 ) ISa^^^s*«^l^>^^S . 

[004 5 1 

[-(1:2 3] 



Scheme M 









X^NH 






N 




Ro 


1! 







34 

MeOH 




9iy (33)2-, x^'y-zi', -fyro 

coiio^^T^^mmmis.'p. e 5~i i ox:wajs-c8 



-2 0^0. ( 34 ) <7)Xo^j::ii^^i^¥X'!mLxm 

mt^ t . n^7^^7)V':i-)vmmw ( 3 5 > mh 

[00461 
[^1:2 41 
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Scheme N 




RizRnNH, 
PyBOP 



p{Ri2R 



12 



RJCIljCNCiK^ixTv^Siotc. (36) cr)Xo^j:m 
ATS b-X(i^c7)jg^*!!|iOj; 3 =5r^vg'ffiW«i«4' , S 

jaxjiMjficiSt ^jast' 3 2 4 B#ra , Jiw^r 5 >- 

( R , 2 R 1 1 N H > S.y 1 - h FDJf i/^y^h 0 T 
(HOBt ) , at^N-;<f-;l't/U*'J>- (NM 
M) , hUxf-yPTSy'SrfOia^sSSSTSySrjD 
i. s*>x{ijDi.-f (c. ^yv V <J rv7u- 1 -^IV:^^ 
i^- h U X ( tn 'J i^y ) A'\df.-^7;l^3ro 
;^X7x-h (PyBOP) . -^yrb 'Jrr/u- 1 - 

J{-t7yU5ro*X7i-h ( BOP) . l-(3-x;< 

o^'n'JF(EDC), 1. 3-'Ji^9u^^i^)V^tV 
^li^-i S h' (DCC) ^i:<7)J:^^iia^7!? yr'jy^^ 

^pj-C'jaa-ri. t . n^r s His^i«t (37) /i>a 
[0047] -^mncTiWL-^Wi. ^'&mf-k'&(rM^<n 

'&:t^)v^ymm.^ff}im\.z:^mx'hh. tmm, w 

T<^in V i t r oT y-fe-flCiJJt&vSeiCiO*? 
fx I. J: 0 tcn^^r^ H 7f./U^ V G n R H COtSfiiffl t L 

[00481 7 y hTSfeGnRHl^-brj^-iS-^r-y 
-b-f : y",V<^TmWtmh-m%LtzWB'mi. -> 
vHUHlT^UT'Sy (0. 1%). [1-125] D-t 
-Bu-Se r6-Pro9-Xf-yl^7SK-GnR 
H, &tmail|jS<0-fXh'(k^!t?)S-^tfM;;^.Hc 1 
«!S?S(5 0mM, pH7. 5 ) +-C-< j-'s- h L 
iSr •y-fe'fS#*!)$r4'CT9 0-1 2 0^^-^ 




i5> rXh<t-^cOff^£T(=GnRHU-fer^'-{C*S^ 

7 v^':^ 'J ;<ry H (7) I C 5 0 2:fFfi Uc. 
[004 91 LHKaiiaWTy-b-t 

in V i t r oLHKitiTy-fc^T-^^jlC^WLT, 
(GnRH(:J:DK^$ixl.LHtfOiS:lti5rjgK-ri.) 1$ 

(00 501 1. 

y^jL'^-i/ayjeSEfitc+iODMSOcOfiifligStiO. 5 
100 5 1 3 2. r-y^r^ 

Charles River Laboratories 
(Wi Imington, MA) *»^)Wi s t a 
•yh ( 1 5 0-2 00 g) iWz. y -vh^, gfi ( 2 
5'C) T l 2V^^com^KTt 1 2B$fS(7)B|ra1<7)-t^ 

olztt:. Vmt:\Simixnb. TS(*«ril^I**L 

5 0m l§c7);K'jrDh*Vy)S'Df-i-y4'cO>'Ny 
;?X£7)^^^ja;f?g (HESS) +(cAii/^, HiDJ^ju 
-7'$r2 5 0xgT'5ii-IS3S'i:^L. HBSSS:«^li?* 

t^lS-CS'O^i-T'tCAtl^ «»ISf)tS:0. 2%37y 
i--- 0 . 2 % 1 7^1-0:::^ — b'^rftJ H B S S <0 

3-?c;)jl«!-rs 1 Om I r'Jri-htc®iSL!t. 7)q§4' 
3 7'C-C-3 0^}-[Se<}^*f L^*<'^«$r^Hit$-ti:^c. 
ydfa-^-vayf^, «S-t'^ y hT-2 0-3 0ig 

m\ t . mit<nTmm)^i 3-5 mmm^fz, 

S}S«5: 98511^4 »:v^T^ 1. 200Xg-C-5^ 

r— b-?g^?*)tcJ: ')M\3mmt-t^t:tf^iz±.ii(0X o 
^j:mimmT>J n- H 3 O m l T-5aaL/>:. '^titifzm 
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mMWiir-ji'lx . imt. 3x1 o^mi&/m 1 
ffimmm'Sii. wmmw.<noibi. omi2:24'>x 

/UhU'f (Costar. Cambridge. MA) 

9 5%2^#HmTlC3 7-Ct:-3~4 B^tmifz. 
mmii, 0. 37% NaHCOg, 10%^'7& 
)f, 2. 5%'>-^)}feiSlIll«. i%^m:^its/k. 1% 

f.CSI®iiaSfeE85t-2ia, 0. 37%NaHC03, 1 

o%^-?sssLi^. 2. 5%'>$/Bsm?«, i%^N'i:^rs 

yi! ( 1 0 0 X ) . 1 * y ( 1 0 0 X ) . 1 % 

f^-i/^yy/xvvrh^^'^y ( im i Ss'i') i o, 

ooo#fico'<.->-'jyfc 1 0, 0 0 O/zgcoxhi^r 

h-y-f i^y) &tX25mM HEPES(pH7. 4) 
S:-^tyDlVIEMt-«S:iJt?¥Lf>:. ZURfS'^xyl/iOf 
ixmtw. 2nM GnRH<0#!£Ttr:^hft-^!|?I^ 

3 7°ct'3^S'f y^A^-'y^yi'^rffz, ^y^a. 

<-l^By^k. tgltt?r^U, 2, 000xg-ei5^ 

U. A. F. Pa r 1 owtf± (Harbor-UCL 
AMedical C e n t e r , T o r r a n c e , 

CA) i}^t>^^■^ixfzmm^m\\ zfitaftRiAst 

[ 0 0 5 2 ] I ^Ofk-^^Ji. G n RH*5Iig4-t'2.^< 
I. C t *>'^?l]t'S. 0 tt*/!'^ yflcStt^^^'yllJi. 

y n ?. . *^BBc7)fl:-^(7)t54*^'Wf i)-c- 
hm^mffMif^)v=iym'&.^y^z\i. =mmM.. 

1 ^^ry^^Tyi^y 1 1 ^4ir^-iseiS'lX{ii' 
[0053] *i6Hfl<7)-fb^{i, m'iStm-k'&.<^mm 

[0054] *^Bfl£7)^l:-^{i$ ^>iw. yx 
^'m^'^it-^i\y'^ymm<zn-thm\t hx'mu^ 
h. mc^Mi. ^^^•.}v^yx\m¥<i^^tv^y<r)n^ 



V, «;g*yW^yScaj'^rf-HGHRP-6&t/GHR 

P-1 (%mm'^A. 4 1 1. 89 0-^, PCT^rF 

aiiii^rawo8 9/0 7 1 1 o-^-aypcTiti^ttjjiiSf 

gf1WO89/07 1 1 l-^tCie©) ayGHRP-2 
( P C T1t»aili4^B§W0 9 3/04081 ^tlBBi ) 
MlXtC-N^-tW 'J y ( hexarel in ) f J. Endocr 
i no 1 Invest. , 1 5 (#114 ) , 4 5(1 
992)3 *«WofLS. rtffittfig^^yPtyiOiSajSr 

V^l.: %mt^%3, 239. 345^. |5l?K4 . 0 
3 6. 979^. I51II4 . 41 1, 89 0-f . |3II^5 . 
20 6. 2 3 5^. I^SgS. 28 3. 24 1#. PSI 
5.284.841^. |5llg5, 310. 7 3 7-t, |3I 
1^5. 317. 017-^, IlimS. 374. 721^. 
4 30. 14 4-^. isms. 4 34. 26 1 

Pirns .438. 1 36-^: E PO^rPttilP/^P^m 
0. 144. 2 3 0-§-. ISIIIO. 5 1 3, 9 7 4^, P 
CTitff|Faiia^^WO94/0 74 86^, [3)W094 
/08583#. IS1W094/1 1 0 1 2#. |^W09 
4/1 3696-f, |S]W0 9 4/1 9 36 7-f. FIWO 
95/03289^. |olWO9 5/0 3 2 90^. |3IW 
09 5/0 96 3 3-^, |3IW0 9 5/1 1 0 2 9"^, R 
W09 5/1 2 598-^. IS)W0 9 5/1 3 06 9^, 
|H]W095/14666-^, [5IW0 9 5/1 66 7 5 

I5IW0 9 5/1 6692-t. I5IW0 9 5/1 74 2 
2#. |S)W09 5/1 74 2 3^. Science . 2. 
60. 1 640-1 643 (1 9 93^6^ 1 1 H) : 
Ann. Rep. Me d. Chem. . 28.. 1 7 7- 
186 (199 3) : Bi oorg. Med. Che 
m. Ltrs. .4_(22). 2709-2714 (1 
9 9 4) ; ;a.I/ P roc, Nat I. Acad. So 
i ■ USA 92 . 7001-7005 (1995 ^^7 

[0055] ii^W?i<nW*-'^h^W^z.^^^totth^m^ 

ti^-i L\^^^it^)V^y%\^^Mzxt\:i:T(r>\t'^ : 

(1) N- tl (R) - [ (1. 2-xbHD-l- 
^9yXlVit--)\,X'Cnl3\\-^yY-)V-3. 4' 
-h-'^'Ji^^y] - 1 ' i])Vif-~)V\ -2- ( 1 
W-AyYlV-3-MV) -2-Tiy>-2- 
jt^H-m^VyTS.}^ : 

(2) N-[1(R)-[(1. 2-vtKo-l- 
;'<:J'>';^yU.-K:i;l/At^D [3H->f yH-yU-3. 4' 
-f-^'J^^] - 1 ' -^f /I') XryU^J^x/i/] -2- (1 
H-^>-H;U-3— ^/U) Xf-/U] - 2-r5/-2- 

(3) N- [1 (R) - [ ( 1, 
Ky-^yx/i't'-ii'X\:^a [ 3 H - >( y H-/1'- 3 . 
4' -t'^'Jxy] - 1 ' -MV) ij)i'Tf^~)V] -2- 

( 1 H-'f yH;i'-3— </P) xf-yp] -2-TSy- 
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(4) N- [1 (R) - [ (3. 

a [2H-l-KyYt'yy-2. 4' -f^U^y] 
- 1 ' /j)i^yr^:z}U'] -2- ( 1 H->f y KyP"- 

3-^)V) xf-;|/] -2-r Sy-2-^^yPTnA'y 
75 H : 

(5) N- [l (R) - [ (2-r-tf*yl'-l, 2. 
3. 4-Th5t KnXb'n [>f y:5ry y V-4. 4' 
-f^Ui^'y] - 1 ' -^)V) AiVirs::-}^] -2- (>f 
yY)V-3-^)V) -2-T5y-2-;<f-/^ 
rnAVTS F ; 

(6) N- [1 (R) - [ (1. 2-xbHD-l- 
^^'yx;l/*:z;l/Xt:u [3H->f >'H-;l'-3, 4' 
-f'^iji/y] - 1 ' -^)V) J*/Pd<-/U] -2~ (7 
x-;l/^f-/U^^x) xf-;l/] -2-riy-2-j><^ 

(7) N- [1 (R) - [ (1. 2-i^'tHn-l- 

;^5'>x;U7^:::;l/;^h*D [3H--f y H-;l'-3. 4' 
-e^'Ji/'y] - 1 ' --f/i/) j^^/P-rKx/p] -2- (7 

yU7'Q>^N"yT5 Kp^^'yX/^^^^-h ; 

(8) [ 1 (R) - [ { 1 , 2-i^'t 
;^5'yx;U7f;r:;|/Xt:D [3H->f yF-;l^-3. 4' 
-tT'^Ui/y] - 1 ' ->f;U) -2- 

(2' . 6' ->^'7yW:ta7x-;M-^;l/^^>') 

/l-] -2-T5y-2-;<^/UrnA'yr5 H : 

(9) N- [1 (R) - [ (1. 2-vtFn-l- 
^9yX}V7)r^:i.fV~5-yfVtuX\::\n [3H-^yF 
-;l^-3. 4' -tf^y^y]-!' --f /^) 

;U] -2- (7xx;M^;|/:t^^) x-f^;W] -2-7 
5y-2-;^f*;urny\'y75 H : 

(10) N-[1{S)-[(1. 2-xtHD-l 
'-:^^^yX}Vz)r^zL)\^x\:a [ 3 H— y K-/P-3 , 
4' -tf^y vy] -1 ' *;U.t^-;H -2- 

(7xX;L<^^;l.^:+) xf-;!^] -2-757-2-;^ 

f-zUrnM-yr^ F ; 

(11) N- [1 (R) - [ (1. 2-^'hFD-l 
-p<^'y;;^/p*-/p;^fp [ 3H->{ yF-/w-3, 
4' -b-^Uvy] -1' ->f;l/) ;<^yU;f:x;H -3- 
7xx/i.rot:yP'] -2-7 5/-2-^f-;uToy\-y 
75 F : 

(12) N-[1(R)-[(1. 2->''t FD-1 
-^^yx;uitx;L^xt'n [ 3 H->f yF-/U- 3 . 
4' -t^'Jvy]-l' ->f;U) ;&;^.-Kxyi/] -3- 
v^^a'S:^v/^7•otV^] -2-75y-2-^^/pr 

o>'N°y75 F ; 

(13) N~[l (R)-[(l. 2-xt Fn-1 
-A^yX)]^iir^CL)\,x\:^a [ 3H— < y F-/U-3 . 
4' -tr>N;US;^y] - l' -^yU) ;*;U7Kx;H -4- 
7x-/pyf';u] -2-75y-2--?<f-;^rn/\-y7 



SF : 

(14) N- [1 (R) - [ (1, 2~vhFn-l 
-p<^'yx;U*:i/UXfn t3H->f yF-;U-3, 
4' -t'^Ui^'y] - 1 ' -^}V) -2- 

( 5-7/1^ ^rn- 1 H-^f yF/P- 3-^/1-) x^;U] 
-2-75y-2-;^f"yl/rn>'N-y75 F : 

(15) N-[1(R)-[(1, 2-xt Fo-l 
-^:^yX7^7^::l/^-5-7;^:^^xh•^ [3H--<y 
F-;i--3, 4' -e^Uxyj-1' ->f7U)*yu* 
x;U] -2- ( 5-7;P;tn-l H->f yF7U-3-'< 
;^) xf-;!/] -2-75y-2->>^f-;l'rny>?y7S 

F ; 

(16) N- [ 1 (R) - [ ( 1, 2-xhFn-l 
- ( 2-xF^r>';5?/^;J<x;i/) ;^^;l/X;^*::i;l'Xfn 

[3H->f yF-;i/-3. 4' -tr^ys^'y] -i' - 
-<;U) ;*;l-*'x;u] - 2- ( 1 H-^ y F^l/- 3 ->f 
yl^) x^/H -2-7$y-2-;><f-;l/rn/\-y7S 

F : 

(17) N- [1 (R) - [ (1, 2-xtFu- 
1, l->'';t^yxtrn [3H-'<yy'f:t7xy- 

3. 4' -f^»J>^y] - 1 ' ->fyl/) ;<ryP'rf^vX;H - 
2- (7x-;Mf^;^:t^>') x^7U] -2-7 5 7- 
2-;^^/l-rn>'N-y7 5 F ; ai^f ^oElgJiitgUfl) 

[00561 if^%^<^it^m±. b'XTt^XT^^^- h ( b 

MK-06 7 7) 60j:3^:ffi<;o2gSiJi:ffl;^-&*)'«:T. 

/Li^^A. ^)ym'nmmm<^xmm^m.'^\.z. 

G n R H ft fii^] 5: ffl V ^ /'cgffi+^O'M'XJS^Of'RfiCffl V ^ 

tfz. xxhnyygij. roy-xroymV/X 
ii7yFny^a'lt«;^-&i^'li:T. Gn RHfttSfflSrffl 

[00 571 t';^;^X:^:^-F ( t'X*:X;fvyR) (i. 
#®lt25:fflW'r5::t*^»l^iiT^^»9. Ros i n i <^ 
(n^mt^^A . 62 1. 01 7^(C^S^$ixTC^I)# 

[00581 ^mL^\fom^(r>xtw.m^miiZ'^w^ 

«^^oh'x7}>;^7^ygs/?^S:s:»^tcrf§^$^^Tv^l,. is^it 

E^flFmS. 25 1. 9 0 7-^. 151^3, 4 2 2. 13 
nW>3, 5 84. 1 2 5-t. RS3, 9 4 0. 4 
36-^. (51^3. 944. 599-^. 1511^3. 962. 
4 3 2-^, lil®4. 0 54. 5 9 8-^, [^1^4. 2 6 
7 . 10 8^. 131^4 . 3 2 7. 039^. |§1S4 , 4 
0 7. 76 1^. [5]m4 . 578. 376-^. . 
621. 077-^. Rm4. 624. 947^, RIS 

4. 74 6. 6 5 4-^. |5lS4 . 76 1, 4 0 6-f. |^ 
|g4. 922. 007#, [5]^4. 942, 1 5 7-t. 
|«|®5. 227. 506^. Wm5. 270. 365 
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EPO^rPtliiiii^SSO. 2 5 2. 5 04#. m 
J. Org. Chem . , 3A. 384 3 (197 
1) . 

[0059] t-;^*x*y^S.t^>'NDh':2.7nx*>'i§c7) 
[ 0 0 6 0 ] ifi Lv^t"X*;^*4>- hJ4. WTcO-fb^ 

'j-th'oyss, e-rsy-i-tHo^x- 

nvK-^hU'^Ati. ffiS^FOSAMAX 

[ 0 0 6 n $ ^>(c. i?^wn(r>\t-^\t. y ^ i-xry 

2ia»aiJ:WO9 3/2 34 2 0^at>'WO9 5/l 1 

2 5 4mzm^s^tlX\^i>, 4, 7>9-i^yf-/l'-4- 
rif-5a-3k;;^:J'>'-3-Jt>'. 3-^J-^V-4- 
T¥-4. 7iS-i;;><f-/U- 1 6/9- (4-?nn7x 
y^x) -5a-T>HD;?.^'VSlA'3-jJ-^V-4- 
7if-4, 7 /3-iy;<^l\^l 6/3- (7iy^'>) -5 
a - r y K nx ^ y CO J; ■? ^ 5 a - P ^J'— t: 1 Pi* 
ail; WO9 5/0 79 27^{:^^$ilTV^|.. 3-:t 
if.y_4_7.4f- 1 7^- ( 2, 5-h';7;W^n;<^ 

X y CO i 3 ^ a - 1 ■/ * - i: |3lB#fa^ L.^ll) . 
C 0 0 6 2 1 (ijfC. *«t«c7)^L-&?!!l{i. 

m^Mhitx. mmiz-n^m^^Lx^^mtim 
10 0 6 3] m^cr>mf¥mz:^t?>2mi;j±m^m 

izfm-lxijX^^l. l&^'^hii:Xt9i^LXi:>X^\ $ 

mt -'mizxiimm'S:tk^- t^»-cs4- L^i> . 
[0064] ^mi^tsmmmfs.mi. snts-^tc 



«%{± , mm&mi<nwmi,zm i x ^m^x{Li^<r)iiM 

t. lX9mt/imTS.^mi>^m^j:9mi:mtli^ib 

m\cr)^^zm Lt:mM±ffmtni>^\icr>mmt 

ift^*;Px'>A. ^K-fhU'^A. y^h-x. yyK 

ffj : immRx/^mL mm, ^-yx^-^xitr 

/l^^y® ; JS^^I. -izyi-yXliT 

^'>7:mmmm, mm, XT7'jym'7y^>->'^ 

A. X7-7Uyf&XI,i:S')\^i^X'h-oXJ:\'\ «S'K4, 3 
ibfcO^fflSrj^^^-frTtJiV^ mm, /'J-b'Jyl^t 
6. 10 8#. |all^4, 1 6 6, 4 5 2-f-&y'|5]IB4 , 

2 6 5, 87 4m,zsimmmzvtr>x:n-7-^yr 

[0065] igpiifi{±, mmt^^mmmm 
m, mm, minv-^^j^, yyB?*/pj^'?A^t< 

\iii^')yt^m.-^Ltzm'^'^7'}-y:fjy-^imt L 

[0066] ^'mmnu, 7mmmm<r>m.^i<zmLtz 
li, mwm, mm, i-v^)'OJ^^)v^^^i^)t^)v-^ 

)VX3~X, yli-/l-t)Ua-x^ t l<ndfi^7*Dfcr;M^ 
il'-tii^n-x, Til'^ylSli-h'J'yA, -it'J t'x/ptn 
'J K y . hy:^'Ayh iil^'mri] l^riiKXh 0 ; # 
tJ[|PJX{iiSj|SP»i:, %mniCsXyr&Y mm, 

■f-y) i}\ r^i-^i^y^^i^}^ tf^mmtffim-^^ im 
m^^J^^i^Ji^uyxT-T'^-h) i}\ x-fuyjf 

¥bmmRi/^^y h-i\.i)^(^mm^tLfzmj^x7- 

)V t com-^^i^ (CTi(frK'j5l-='fi'Xf-uyv/l.-h'h-yU 
^ysrux-h) *>, XJix^uy^t^JfvKtBllttKZl 
1>X^ b -/P#|7K^*><i,fSS$ ixi^rgg^i-xxr/Pt <7) 
i^<^ (mm^'Jx^uyvjut'^y^y:f\yji- 
h) •C*>-5■CJ:V^. *ttSiim(4$ 1 StLLm 
^l, mm, x^;l.. n-rDe;l.X«4p-hKD4f 

x'<yyx-h. 1 auLhcoa^ffj. iaw±<o«i*- 
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[0067] iiiittSjSJFHi. ^nm^mmi mt 
[0068] y^i^ixyHmmmmm i(oizmi 

hc^X'hh, $'^>t=, ^^P]. tmi «»• 
[0069] *^fi6BB<0Elgiffl«!t«!Hi**}ft?i^xv;l'>' 
jj- 'J L < {±li?E^a ) Xliffijft ( Mi.tfjg«^N- 

^x-^) , Mtf(CBiiiea5^x;^T/l'fcxf-wy:i-afy 

[0070] i^a yym&l/^ 'J ^i^/WS'Kcti, -ffi* 
ffj, fiJU-iJf, ^^'J-ta-il-. 7'oh'lxy:/'j3-/l', V 

ma. mm. mm. m ■ mmRi/^tmi^i^ 

[007 1] *ffeBBcoEiSiaB^!H!i<i. MiaM^fg^r* 

^iimsmmmnmmxh'oxx^\ mmmii. ± 

Hi. 1. 3-7'^'yi^'7j--;U4'WiSjROJ:a^r. EBI 
^:?S?1Xli!gfSffJ t-*) o T t J: V ^ . ffiffl t'# 2.1^ g^lg 

i-h*j^mmx'$>h. ^hiz, mmx\i!mimi/^b 

ixmmmzwmmm6iim^^^iix\.^^. z<r>fztbiz 

[ 0 0 7 2 1 5(i I «0{t^!f*Ui36lPJS-^t54-r§/iy)tc 

li. ^JS:, ?i?jaT{jiif*T'*>s*«iirtiajrc<ii«*'C 



nr^'N'^'-at^^Ux^uy^^!; n-yL-T*!). 
[0073] I <r>\t-^i^ts^ 'J 

^M^j^ST'. xfiim«i:(i^»io^*-^ ^ y-' f 'v ^ 
^mff>{>(n^m^xmmmtixi%H-L'^h. 

D-f7^y. mmm. a«c7)ij.iij-<o--K';x^k 

y^^U a-;^^oa-^fi!lat/'■^^yxf•^y^^'J a-iUff)Si 
[00741 *^BSco-(l:-&!aS:ffl»'^St5i^B«i. 

?ix2>. )i»<0tta5Sr*^SgBiBXJ*ii«gT'*>n{f. ^ 

iZ'o\>^x<r>^^^3^lsttih. *^BSc7):^*tc*3c^T^rffl 
^fllJi^ I <0^l:-^*Sjwl^M{i. :*cA 1 A^^ 0 1 B(c 
O^O. 0 1-1. OOOmgOffiffljiW^ LV\ IB 
tzo^O. l~5 0 0nig«iEffl<0iSsS64*^S:tff*U 
v\ ^Pl^-^cT)^^, M*M!l*5{i:. 0. 0 1-1. 0 0 

Mixmmzmtxis.mRm&thfzi!t)i,z. o. o 

K 0. 05. 0. 1. 0. 5, 1. 0, 2. 5. 5. 
0. 10. 0. 1 5. 0, 25. 0, 50. 0, 1 00 

Ikg^TtOftJO. 0 002~it«j50mg<7)fflfiU'OU 

•cu^^^is. mmti'. 1 Bt-p^fttti kgs/co 

i|<jO. 0 0 l~lmgt'*>tl(f=5r*iST^Li''>. 
[0075] *^Bfl<7)^^«5SI{i. 1 B^fJ-ftSr 1 HIT. 
XJ±2lHl. 3lHl«L<{i4lHlC^(fCt54-t4cO*''^« 

[0076] s^m\mi:^^-r^fMztgmvsintmi^ 

[0077] L*>t, ?*^«0.f.«tw**-ri.!t^ScOJ5IES 

8IK jtffl. a^i^ra, s-^K. sfitsaLK. i5»ij«eA 
fcm^<nm&zmth. 
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[0078] arcommmiz i o , ^^mco^^^ < -^t^ 

[00 79] Hifegill 
[0080] 
[<b2 5] 




Me 





4-'<;Uy^/UTSy ) - 1 H- 




5-'i}V'\ ^fUt^v >- 4 --^ 1^ y y 


mil A: 3 


- (2-r£yx^;l^) -2- (3. 5~ 







4-t H5i^VS-i.SK7. 6 0g (5 0mmo I ) , 
3-^onrnt:;W3. 5-i'';<f-;^7x— ;i/^rh.y i 
0. 55g (50mmo 1 ) ioAtXt$iR^X:?/-/l^20 

0 m L iojg^!^^ , Ms#fflmTfcfit# L . m^^i 

-±iOiI*^-iijD<^x^'y-;i.ijdi-C«CllIiS»L7t. r 
xhiri^HjgJR ( 2 ia4%OX^'y-;!/J§?8[) ^STF 

t , mriz 3 0 •ctiiJi tJ^c . mamt-t hvyj^ 

xf-/Px— f/P t *<O0t'^iS Lit . SriUncox- 

'J yiVTCOy 9 y ji ^ h 7 >f 
- (jfi8?KJ'9 7 : 3 : 0. 3i-i^mz95 : 5 : 0. 

tcio-CffSiLT. (4.8 
g). 400MHzi H NMR(CDCl3 t& 
^^0^83tt-grL■^^^/::. «fi;^'<.^' h 5A (PB-n 
H3 /C 1 ) : m/e = 33 7 (M + H) . 
[0081] aPglB: 2- (3. 5-y^f-;l^7xX 
/P) -3- [2- [4- (f'Jy>-4 --f/t^) 
75 71 -x^/l^l - 1 H— ^ yV-lV-5-^l\^rf.y 

l£ja79X3fc:, 3- (2-TSyx^/W) -2- 
(3, 5-Vy.i-)Vy 3i~)V) -\)\-^yY-)V-5 
-/l)V^^yf&:Ll-lVaiX^)i'5. Os (14. 9mmo 

1 ) . 4- (\i')i/y-A-^)V) T^f-zPT/l/rt H 
(CDC I 3 0. 5mLT-^f?) 1. 98g ( 1 3. 5 
mmo 1 ) , i|7|c^g^EKv/^^i^'>A8. 12g(67. 



7mo 1 ) jDit/JSmmtf^SrAiiTt. y^xziizmm 

CDCI3 11. 5mLS-aStl5-C«!'*tJn;tfc. 

!fe5rg5lTl;*^2 0:^ia«t¥L^. <^lz. MS. (-bT"^ 
/.) Sr^'hL. *m*'!'«•^^'J'>A6 7 0mg (1 ■ 
7. 6mmo 1 ) §i{::JO;t^. HaSrS'^tifeL. 

X'mWlKct<C^, lltt7M:5'y-/HOmLlr}±SttST-# 

m^i^htai. »iSXf-;U8 0mLfc7Kl0 0inL^<0 

I . mrizm uz , mmz-^\. ^xi^o^ y/^^x-co 
f\^cDmt^^uymmizxi>nwMmb. w^5%ij-t> 
m) iziiimmifj^x. ^m^t^mntz o. 19 

g). SOOMHzi H NMR(CDCl3)«i. 

^mmii-^ix\^tz. m&x^'^hyj^ (PB-N 

H3/C I ) : in/e=4 7 0. 4 (M + H) . 

it«w^&v^^,<ol . 9 1 shmaxm^titz, 

[0 082] RPa'lC : 3 - f2 - [^>x/l^:t^i^;» 
/i^,-K-;i.- [4- (b'Dyy-4-^/W) r$ 
yl x^/i^] -2- ( 3. 5-y.><f->i^7i-;i>-) - 1 
H->f 5-;»;U/-i(yKx-f-;i/x;i^-y-;P 
2- (3. 5->'Vf-;U7xr^yl/) -3- [2- [4- 

{\^^}i>y-A-^lV) 7'f-/UTSy] x^;H - IH 

— < y 5 -i!i)Vii(y^:E.^)V:!iX^)V3 . i 9 

g (6. 8 Bmmo 1 ) <r>W!<Mit^'}'l^y (2 5m 

T'J$aiLT-7 8*Ct N, N-v>f yrotvpx^ 
;l^rsy2. 38inL (1. 76g, 13. 7mmo 

1 ) ^Sni. »:(c?±St§l(cJ;-:>T^'oodr^^>'x> 

3. 4mL (4. 06g, 23. 7mmol ) i'if^'f 

L7t, i^'J *yyl^T' <7)7 7 y A D-e h ^7 7 ^ -tC 

J:I.SS«)«om» (0. 5%*'i^lO%;<:$'y-;i/£7)S 

(^^v^i'^^mmtLxwz, 5 0 0MH21 h 
umR\tm^'^'&.\i^(n^<r)tzmzmiX'h'>tztK 

^ffljgt-gcLtV^it, (PB-NH 
a/C I ) : m/e = 604. 3 (M+H) . 
[00831 aPJlD:3-[2 - \.'<.y=J)Vir^i^iJ 
/U;jf-;U— [4- (tf'Jyy-4--^;L') T'f'/U] T$ 
y] X^/l>] -2- ( 3. 5-yVf-/U7x-/l^) - 1 

H— ^ yK-;u-5-;»^i^-t:yfe^iSta 

3 - [2 - ['<.yi'';WJf^x;&;Wt:x;H - [4 - (t 

yyV-4— <;p) y^/H rsy] xf-/H -2- 
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(3. 5-v>f-;P7x-;U) -IH-'f yH-;U-5 
-;>;l';tfyK-X-f>WXXf-/l/4 . llg (6. 8 3 mm 
ol)COO. SON KOH/;<:?/-;K 1 6 ImL 

(80. 5mm o 1 ) ) j§^g5:*«j6 0'Ct'Mi¥L^*^ 

?5250mLtO. 5N HC 1 2 5 OmLtiOr^T'^ 

ffiUc. wisffi^o. 5N Hc ix'2mm»L.mi 

■CiaiR Lt. ( ^m.\,z ) tfedtt; 3 . 4 6 g Sr#/c 
(UUiLl 33. 5-137. 5*C) . ;ft.«TLC (9 

5:5:0. 5 C C 1 2 - M e OH - A c OH ) 
jlOfel'at'^)-^^.:. 500MHzi H NMR (DMS 
O-dg ) li. ^'^<r>^mt-'^LX\^fz. 
b^A (ES I ) : m/e = 5 7 6. 4 (M + H) + . 
ronR4i miE: r2-[2-(3. 5-y^-f- 
;1^7x~/l.) -5 - {^)Vit'-^)V-A-i})Vif--)\') - 

3 - [2 - iKVV)Vis^i/i])V^--tV- [4- (f'J 

x>- 4-^/1^) r = y] xf-yp] -2- 

(3, 5->''.X^;l'7x-/U) -lH->f yK-ZU-S 
-^IZ/l^^yKtSK^l OOmg. PyBOPsei^lO 
1. 7mg(0. 196mmol), t/l'^'JyO. 0 
85mL(85. 2mg. 0. 97 8mmol) fcilX 

ffii7K^-fb.xf-i/y imLiOii^ft?-, vS#?:tfiL7t77 

x^;w t mmMWf h y a* jt« t cT^r^-c-^ii l 

Vh/77^- ( l%*>4>4%MeOH/CH2 C 1 2 

5 : 5CH2 C 1 2 -Me OH) H J: 0 fe|ST'J> -> o 
SOOMHzi H NMR (CDC 1 3 ) (i. [HiiEPtt 

TV^;t. «l:^'<^'h7A (ES I ) :m/'e = 64 
5. 6 (M + H) . 

[0085] f9gglF: [2- (3. 5-y^^;1^7x 

- 3- [2 - (4-f'Jyy-4--f/^-7'^yl^T 

gy) x^/ul - \v^-^vY-^v-^-^^v^ "^iVit- 

[2- [2- (3. 5-x>^/U7x-/U) -5- (t 
y - 4 - ) - 1 H - -f y K-;P- 3 - 

^/u]x^/u] - (4-f'ji>^y-4--^/i'7'f-;P) 
/J^'^S V'S'^y v;px;^r/l' 1 1 3 m g . 2 0%*B?fl: 
y\-5vn'A-gt5^5 0mgfcit/2-y h4f-^x^'y- 
;n 0 m L<oig-&t?!ii£-E:^«S4»*3^t 1 1 ( 5 0 



PS i ) 2. Sf^rasaU^. SillSr-t^'f biPiStcJ: 

T. i''J;*y/UT-c077-yxj.^'D-7N^77 -f- ( 9 
9:1:0. 1*»^5 94:6:0. 6CH2CI2-M 
eOH->gNH4 OW\.Zlhm.mWi t'«g^l>v:i: 
t'. Bfe<0S^«!B)5 3. 2mg (60%) S"^^. 
>IiX{iTLC (95:5:0. 5CH2Cl2-MeO 
H-igNH4 OH) CJ:'3^KT'S)-5/i. 5 0 0MHz 
1 H NMR (CDC 1 3 ) ti. t§^<Ofl|jit-aLT 
V^ift. UaX'^.i'h^A (ES I) :in/e = 511. 
5 (M+H) . 
[0 086] 

ISKA: 4- (4-t:fUi;;l/) -3-^y^y-l-;t 

-)V 

4-7'0^:tf'J>''>-l§Sr:® ( 5. 5g)$:. h'JX-^/l' 
rSy ( 5 0mL) iii.Xf-/!f. (l OmD t^httihWS, 
'^^mzX^f'Uz. M^lg^b'Jf-t'A ( 1 0 0 m g ) , 
Wm (!)*»*( 1 OOmg) fcJ:t^3-7»-l 

(2. lis) ^^<r)\: iJ ifymzMx. , 
%?^»l#U^*5^>. «1SSfR*';<.85Sr*>Jl S'rt^WAZ 
t9>')< OaiS^i*-. ( h';7x::^/l':n 

;^7-f y) nyi^^M, (2 50mg) itRttz. RJSS 

v<- (PSx^/u) (;i:oT»»1-&ifct% Se^t 
^iW:. ( 3 . 7 4 g ) . 

[00871 KggB : 4- (4-brU v>) -y'9>- 
1 

4- (4-eiJi.-';l') -3-7'^y- l-:t-.'U (3. 
5 g ) . A--;Uc07j<*-fk)S*;'< y-/K 1 0 0 m 
L) (C^*>L. K^te^ (IV) (ryA;^ (Adans' ) 

fm) (0. 3g) ^3a;t/i. >'^•-^^)S5^>'^•-/^**^t; 
^amSS ^?S2r 2 . 5^r^4 0 p s i "C^K^^bU 

fz. ^<r>mT\^ckzX'>xmMmm^tit:t^mL 

yc. •^i5-t^/i:r>S{cov^T«lETlcu-^"J-XA';KU 

?g fc LT^^«?S^igx^;^^ ^ |>MV ^ V ^ AT- 
cO;>5r7A^'nvh/7 7-<-$rff-?-Cs gS^b^l^lSrtf 
( 3 . 0 g ) . 

[0 0881 ggPa'C : 4- ( tT'J y y-4 /U) 7^^ 

yf^^OfV^oy-f (2Mc!0K*lS'fM^U>'jifS 
1. 4 5mL) l£«fl|-Cfe«lt;C:7 7X3tcAK. 
H 7 r-f - r-b h- yJ^aivS^rfflut UT - 7 8 

'Ctt. DMSO (0.41 3mL) <Oltt*SfL..><f-l' 
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y ( 1 mL) ^?aSr3^^*><fCJl-^^f 'J;W^07'f H 

Jl') -^9V-\-i!-lV (4 00mg) cO^^Jg-fk^ 
^Vy (5mL) ^?g^SJS7 5X3tC$<)3^ra*»{tT 

mmimmmi- v i; ^-umx-m. t . rat , « 

7h/77^-{=J:-5T4lS?a^:*«tLt (30 1m 



EsunDle # 




Ri 


m/e 










lA 


Me X 




523 (M + H) 


IB 




3-tfU viU 


523 (M + H) 


IC 


o 




532 (M + H) 


ID 






532 (M + H) 


IE 






552 (M + H) 


IF 




4-ev^/;i' 


578 (M + H) 


IG 






495 (M + H) 


IH 






495 (M + H) 


11 






511 (M.+ H) 



g ) . 

[0089] mm 1 niE««ot<oti5iac^#wci/e-j 

[0090] 

[^1:2 6] 




[009 1] 

{•(1:2 71 



[0092] 



l^k2 8] 



(?24) )01-1 06685 (P200 1-pB^ 



IJ 


0 




61] (M-f H) 


IK 


o 




611 (M4-H) 


IL 




3-e'j v;u 


537 (M + H) 


IM 


V 

Me 


4 - e U vA. 


539 (M + H) 


IN 


0 

Me 




539 (M + H) 


10 




4 uF 1 1 ii 

4 — c V VyU 


563 (M + H) 


IP 




4 - e 'J 


543 (M + H) 



[00 9 3] Ut29] 



10 


V 

Me 




537 (M + H) 


IR 






521 (M + H) 


IS 




4 - tf 'J ^JJI. 


557 (M+H) 



1 - (7-T-ye>-^P [2. 2. l]^rh~7--f 
yj/) -2- [2- (3, 5-5x;><f-;U7x:::;U) -3- 

[2- [4- (4-b:US^>-3--^;l/) f^}UTi 
y3x^/u3 -iH--^yK-;i^-5--^/i/] -2-^ 

SK2A: 2" [2- ( 3 . 5-S^V^/l/7x:^;l/) - 
3- ^2- [4- (lfUi^>-3->f;U) y^fUTi 



[0094] 
[ib3 0] 




Me 
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2- [3- (2-r5yxf-;l-) -2- S-i''^ 
f-/l/7x-;P) - lH->( yH-yP-S—f^P] -2- 

>f-;U7'at';j-yltx^;UXA-r/K 2- (4-tK7 
i^V7x-/P> -2-;<f-;WrDb-5l->'Kx-^yW;i>f,|| 

mmnzum(^i}&izmm'>xwm) 3. oog 

(7. 93mmo I ) , MAiim^f^^^i^'^J^A. 76 

g (39. Tmmo 1 ) XX/M^n'i^^ Atlf^^my 
yXZllzm^t5Xlf7r^TXh> (Firestone) #C 

?gf}^fflLT-l 0 — 5'Ctl, i««#Tt-4- (tr 

'j>''y-3— yf-zur/w-f t k i . 32g (8. 

SSmmo 1 ) WBtTKCDC 1 3 (15mL)j^^l 

0-1 5:Ji-S*»(fCaStST'f*^t:jDi7t. ^%(>tlfzm 
■^^i^mTiZ- 1 O'C— 5°CX'4 0-4 5^SJajf 

L/C. mm^nLx^-hiZTiimitt^'y^i-hv^ 

A390mg(10. 3mmo 1 ) Sriat. fi*>t:*3t 
HS^SEL/:. ia^?J?^M^T{c-l 0-C — 5"CT1W 

i^Kx-f;l.9 0mLt7K9 0mLt<:7)faT^iEL7t. 
^ffl^7'7-f >3 0mLT'2|5]i5t?fL, 

-5:^T-o7t: (0%*>f>l 0%^:5'y-yl'/Ji^t?<f-^> 

0 0 g ^^1/;, Cix^-eixm±fiSli5J:t/!^tt^-fr1' 

l0095] gapg2B:2-r3-r2 - [Kyi^jV:^ 
^>'3ti)i'7t(-;u- C4- (tf'jyy-3->f;P) yf- 
yl^l rsy] xf-;^-] -2- ( 3. 5-v;<^;l-7xX 
-IH— ^yH-yU-5->f;U] -2-;<^yU7'o 
tfjr>-igxf-;px;^ryl^ 

ffl2- [2- (3. S-'J^i-iUyx-iV) -3- [2 

- [4- (ti;>''>'-3-^;i^) r^juTiy} xf- 
yu] - lH-'f>'H-;^-5--<;w3 -2->^;i/7'D 
t:^->'Kxf-;i^x;;^-r/U3. OOg (ik;*;5. 8 6mm 

0 1 ) iOatt^Kta-fk^^bV ( 3 OmL) jg/SSrgfgTJ: 

yl'TSyi. 1 06mL (82 Omg, 6. 36mmo 

1 ) i:Mltz. d:l.z^ i'axj^Ky'Jil'O. 9 5 6m 
L(l. 14g, 6. 36mmol) S:i±lt^(Cj: -oT 
5~1 0:Ji-S*^{tT}BTL/>:. 2 0^^. JgaE^rJ^aiS 

m^itxmiSitLfz. 2^mk. iSfSSrJg 
-fM^UySOmLT'^^KL. ^/Sii^lcS^LAils * 
SOmLttttSaLn:, W«fflS:lffiK-7^^j^'>A 

ov^■C<077•y>-i^'^vh^^77■^- (0. 2%*»4> 



2%^^y-;P/tI<b^-?-U->'tJ;|>^E}§JS) {cio 
«;j||^fe?yA*?!B52. 81 g {g«iglt5j:t^2^l* 

T'5 5%) A<#^>il/>:. TLC (95 : 5CH2 C 1 2 

*^-5/c. 5 OOMHz 1 H NMR (CDC 1 3 ) Ji, 

t-aUTt^/t. MftX^^'h7A (ES I ) :m/e 
= 64 6 (M + H) . 

[00961 ggg2C : 2- [3- f 2- \'<.V-J)Vi! 
i^'yi])Vif^-iV- f4 - ( t:'J v-'y- 3 — f /l^) ^-f 
T5/] xf-;l/1 -2- (3. 5 -i^'^f-/t'7 jx 
-lH->f yh'-yi^-s-^yul -2-p<^/Prn 

2- [3- [2 - [-^yv/P^^vi^/P.-Kx/k- [4- 
(t'Ji^'y-3-^;P) yf-yl/] 75/3 xf-;U] -2 

- (3. 5-V:^^A'7 -iH-^yH-;W- 
5->f;H -2-->{f■/^rot•;^y|$xf•y^xxr/^ 

2. 78g (4. 30 mm onto. 5M/J<i$^b!7 U 
'>^<0.><^'y-yl.'jM (4 3. OmL. 2 1. 5mmo 
I ) fcJ;t)frh7hHo79y (2 5mL) tcoM^ 

^mmr^zmwL. jni^gsL^. 'fi^>n^?w}stc. * 

1 8mL^^^(CjP;t. ^?8Ecr)jia$r 3 9^S*tlt L 

/c. i^c-etiSr^^aiL, jiJiLT^^fttL/ctc^etKc 

Sr^t/c. S-^S:2NiaiM0. 75mL(2 1. 5 

mmo I ) t'^aaL, m^mmnifz. mf^i:7 ov^ 
-T'lgiRL. 7k-c'+^i-(c^?%L/i. "smYvzmmkL 

tdk. iH*i&>'xf-/i.x-r/l-t:'e^fcJ:tXjjfe»L, » 
SiaiiLT. ^"J-Afet;)*2. 4 3g(9 2%)5r# 
/c (m^l 5 2~1 5 4'C (-UPtii-P) ) . >I*l(iTL 
0(90: 1 OCH2 C 1 2 -MeOH) tCi-oTi^ff 
Th^tz. SOOMHzi H NMR (DMSO- 
de ) ti, l§^«^tiitJ:-ScLrK\ MftX^^h^ 
y.(ESI) : m/e = 6 1 8 (M + H) , 
[0097] ailg2D : T 2 - F 5 - F 2- ( 7-Tir 
fv'^o [2. 2. 1 ] ^7'h-7--<;l^) -1. 1- 
>-'><f-;U-2-jr^yxf-;Pl -2- (3. 5-y.^^ 
;U7xx;W) - lH--<yH-;i/-3--(yi/] x^yl^] 

- [4- (f 'jvy-3->f /1-) 7'^/l^1 ;fr/UA'Syl? 
<yx;l/xxf-;t- 

2 - [3 - [2 - [^y>''/l.jfafv;J/l.,KX/l.- [4- 

(tfU>''y-3--<;W) rf-;H rs/]x-f-;i/] -2 

- (3. 5-i^'p<^/l'7xX/l.) -iH-^yy^-iv- 
5--^;l^] -2-.X^yUrDt;tyK9 2. 7mg 
(0. 1 5 mmo 1 ) , 7-T1fhV^'0 [2.2. 

1 ] '^7'^'y«Kfi80. 2mg (0. 6mmo 1 ) . 
PyBOP5?3583. 2mg(0. 16mmol). h 
•jxf-;UT5yO. 107mL (77. 8mg. 0. 7 
7mmo 1 ) fcit^BttTkig^k-X-f-l/yO. 7 5mL«0S 

Ltz, <iCCj§fa$:»Bex^;H OmLtO. 5N*gg!l 
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A7Kif iS 1 0 m L t (Ji:{;:fiaW:l-ft-^ h 'J •> AtWM 5 m 
OV^T. ISga?S$-95 : 5CH2 C 1 2 -MeOHfc-f 

l)6^^cor•^;^T^' (Anaitech) f- A-Sx'My;wr 

l^-h (20x20cm) t'O^j-SZTLCCl-oT^SS 

Lit. #ru-h*^^>4«!fe«SE$-g#lS0. -^i^-ii-, 

9 5 : 5CH2 C I 2 -MeOHX-tttiiL/i. !4tli?gS: 

mg (82%) Sril/i. CWiTLC (95 : 5CH2 
C 1 2 -Me OH ) (Cj;-?XllKWtC%fi-C'J>-5^^. 5 
OOMHzi H NMR (CDC ! 3 ) lsI<ESItt* 

V^it. h7A (ES I ) :m/e = 6 9 7. 

6 (M+H) . 

[0 0 9 81 gae2E : 1- (T-Tifb^y^o [2. 

2. 1 ] ^7-h-7-^;P-) - 2- r2 - (3. 5-y 
^^;l^7x-/P) -3- r2- [4- (f'JxV-3- 

2- [5- [2- (7-r-ft'v'^'O [2. 2. 1]- 
7-^rf-/P) - 1 . l-x;<f-/l'-2-5!-^Vxf- 
;l^]-2-(3, 5-i^'p<^;U7x:::;k) -lH--f y 

H-;l'-3--Yyl'] xf-;U-] - [4- (fUvy-3- 

rf-zu] *;u/'vSyK'<.:^>'>xxf-/U8 0. 2 

mg(0. 115mmol), \ Q%)^^V^2^-^ 
4 0mg. j*«a:^'y-/l'4mLt5j:Vg^Kx^/l.4m 
Lcom-^ifij$rE^J^S4'*#i: i:tt(46psi)6 

■C.®^M^92. 5:7. 5:0. 75CH2CI2 
-MeOH-j8NH4 0Hb-tt4^(r>Ti')\/'r'!^T- 
ASi' y z^^^/Wr U- h(20x20cm) X'<7>5i-IXT 
LClCi-oXflSL/i. #7'L'-h*^^>^^!t^3wgi5?:S 
g^KO. -^ti-li:, 92. 5:7. 5:0. 75CH2C 
1 2 -MeOH-SNH^ OHTtblULtz. tU^}S.i^ 

W!\53. 8m g (81%) ::WiTLC (9 

2. 5:7. 5:0. 7 5C H2 C 1 2 -MeOH-i8 
NH4 OH) {CiOl^ffWtJ^ST'Ar)^:. 5 00MH 
z' H NMR (CDC 1 3 ) ti. f|^<7)«iit-gcL 

(ES 1) :m/e = 5 6 

3. 5 (M+H) . 

[0 0 9 91 Qgg2F: 1- ( 7-r-yb'y^o [ 2. 



pC^/l.7x-;P) -3- [2- 


[4 


- ( fUf/y-s- 




- 1 






- 1 


-5fy • 2^Ka 



1- (7-rift'v^'a [2. 2. l]-7-'>vrf- 



;l/) -2- [2- (3, 5-i^'p<^;l'7x-;P) -3- 
[2 - [4- (\i^)>y-3-^)V) yf-^WTS/] X 

aJ-<y-l-^yA2. 8mg (0. 0760mmo 
I) <7);<^y-)\^(l. 5mL)}§St$r, 2NtfiitO. 
152mL(0. 304inmol) Timttl. m&i 

mm^itiztv^m^^. ^«?u?:i''x^/i.x-7^ 

^l-X-mf^lfz. #A>*i;tSl*2:7 -f/P^'-tmiRL, ii 

(B4ji^> 1 6 0*C : W.'^izMm. mM-mcr>mt) 
46. 5mg (96%) imZo SOOMHzi h N 
MR (DMSO-dg ) Ji^c^flUit-RtTl^ 

[ 0 1 0 0 1 tSil&^l^ 

^BSA: (±) -2- (4-XSa7xX;l^) rDtf:^ 

(±) - 2- (4--hn7i-;l^) rDh':tyi!9. 

7 6g (5 0mino 1 ) c7)^#X:5' /-/I- ( 1 50m 

L) mmiiZ. mms. omL^rtatti. nhtitimm 
^:mmrizmnm^ifz. emsm, mmi^mi. m 
fm itpifih. mm.m&-r v o ^j^^mm 2 5 o m l 

;l/7 5 0mLfc*5 0 0inLt<^iaT'di-ELfc. WUS 

immmmi- h u '^i.^jgjg 1 0 0 m l t (Xi'zm^i^ 

»4j^^*»10. 86 g (9 7%) ^ntz, ClfltiTLC 
(9 : l'\='f-ty-ifS!X^/L') lCj:-5Ti^«T*>-J 
fC. 4 0 0MHz I H NMR (CDC 1 3 ) JiJg^iO 
WktS^LX^^fz. 

[01011 fmB : 2-;<^;W-2- (4--hn7 
x-ll') rPb-:tyBgx^;W 
*3g^l::^h 'J'^.i^ ( 6 0%7!-^;P^i[n°n) 9 24 (23 
mmo 1 ) CD^N, N-y^f-yl^^^/l-AT 5 F (2 1 

m L ) mmmimsx-mmTi^zmn L^^t^h . ( ± ) - 

2- (4--ha7x-;U) 7"nb-3ryKx^/U4. 6 

8 g ( 2 1 mm o 1 ) iOlK^KN , N - j;;><^;U*;UAr 
S K ( 2 0 . 5 m L) JMSrif^) 1 O^m^nXW."^ icUn 

?$fflL. num.i 1 0-1 5'CCCtt^L^*<f>, a-^ 
^^if-lVl . 4 4mL ( 3. 28 g ; 2 3mmo 1 ) <0 
ffiWcN . N -i/Vf-yt-^yl/AT 5 h' ( 5 m L ) jf vSSra 
«3S(=J:-?T 1 O^WiX^.^izmVLtz. iS^iS: 

strata, jiJO<03'>-(Mf-;H8 7mL (4 26mg. 
3 mmo 1 ) iSrJni/i. SStTtiil-^iHlHi, ±^mW 

*T.2rl§}aif 5%alaK*'J'>A^l<^g^SEl OmL^^ 
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T;l/4 0 0mLi:*4 0 0mLi:OraT-^ffiL.3t. ^TtS 
mima<r)yii4 0 0 m L-C'3 EI. mzf&mi^it^ 

«??!|4. 31g ( S7%) tmhtlfz. Ztm. TLC 
(9.: l'\=Sr-^>--»Kxf-^l') ICi-^Ti^WT'J)-? 
3t. 4 0 0MHzi H NMR (CDC 1 3 ) (i, 

[0 1 0 21 : 2- (4-7Sy7xX;U) -2 

2-^-f;l/-2- (4--hP7x:^yU) rofjfygl 
Xf-/l/4. 2 7g ( ISmmo 1 ) , 1 0%v<7>'''>A 
2 0 0 m g J:tf*4^x^' y-yH 2 0 m LOfi 
•&1^!l?:E:»3SS+*fgt 1 1 CI ( F«?95*3lffi4 7 p s 

i ) 2m'mmmLfz. mmimmT(r>-ty^ hrastj: 

74 g ( 10 0%) $:nfz, ClWiTLC (4 : l^^ 
"ty-EtOAc ) (;:<J:0%«-C*>-?/c. 4 0 0MHz 

1 H NMR (CDC 1 3 ) {i, JM^cO^itt-SCLT 
V%7t. MX'^^h^A (ESI ) :m/e = 208 

(M+H) . 

[0 10 3] SPgD : 2- (4-bK7yV7x-/l^) 

- 2 - ^ ^Jl-ro If ^ y Bgxf-;l. 



2- (4-r5/7xX;P) - 2 -^f-;l'rnt:;ti^i! 
x^yl/3. 72 5g (ISmmo 1 ) fiDilHIK ( 1 8 m 

L) ^$r*-T-fehyJS-C'-l 0 5X:izXmL 

Wh, Si^-f M; '^iv 1 . 29g (18. 7mmo 
1 ) crt^mm (*7. 5mL) $-*<jl S^^raWtTSTF 
U^. ;<^iaJS-C1S«:S:$f>t3 0^S«a*ltL:t. 
IC, <^7 7X3(cS«tTiF3St-|)Ci:T'. ^-ftO^Jflil 
i*$rl^U^c, r^Srl 0-1 5 ^raWtT. tK 
-r-fe h y jST'^^TtcJSJ* L;tjifbS-^x • 2*10 
!|^2 0. 3g (9 0Tnmo 1 ) OWtmt (14. 5in 
L) mizWTlt:, ma. ^Hm^&m- 5Vlzm 

xi-)]^2 5 0mUzmf}'lfz. gtB!xf-;P}Sf8[Sr«afaS 

mt h 'J ^M.mm 2 5 o m l mmsi< saa l . 
?aii4't'-ci^ Lfz . »Kx^/^)iS:fis«s^l::^ h u 

j^mm 5 0 m L ta?* L , m^m^m rja lt *^ 

rsL. ^js-e«ffiT(=iiiiiaLr, »«?i*i2. 5 

9g (65%) ?rttfv!. 500MHz' H NMR (C 

DC 1 3 ) {i, m^(^mmt-'W:ixiiO. r<ii'*<o 
[0104] mkm 2 tie«sco*iii: ini«<^*iitisfo 

[0 105J 
[^tS 1 ] 




Example # 




Ri 


m/t 










2A 






574 (M + H) 


2B 


0 




574 (M + H) 


2C 


1) HMe. Mb 




574 (M + H) 


2D 


r~\ HMe Me 




594 (M + H) 
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[010 6] Ut3 2] 



2E 


/^Me. Me 

n 

0 




537 (M + H) 


2F 


/^Me. Me 
0 




537 (M + H) 


2G 


L^N- 0 




620 (M + H) 


2H 


.-/^ 




609 (M 4 H) 


21 


9'] Me, Me 
0 




553 (M + H) 


21 


0 




553 (M + H) 


2K 


Me 

?^^Me^ Me 
O 




581 (M + H) 


2M 


/^Me^ Me 
Ms 0 




565 (M + H) 



CO 1 07] 



t^tSS] 
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2N 


/ 1 Me^ Mb 
Me Q 




565 (M + H) 


20 


- 0 




591 (M + H) 


2P 


HMe^ Me 




5RR (M + H) 


2Q 


f^Me. ^Me 




551 (M + H) 


2Q 


0 


4— tfys^/u 




2S 


0 




653 (M + H) 


21 


Me 

r 1 Me Me 

o 




579 (M + H) 


2U 


Me 

o 


4-e'j5;/u 


579 (M+H) 




2V 


Me. ^Mfl 




60S (M+H) 


2V 


f^Me Me 




605 (M + H) 


2W 


^ Me. ^Me 




563 (M + H) 



[0109] ^"^ 



5- [2- (3. 5-y'>^;U7x-;l-) -3- [2- 
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4 


-i/'t HDt:5r->'l'-3-:t>' 


lA: 


2 




(4--h.n7 


X 


-2. 4-xt HDt;5V-;l^ 



-3-:ty 

2. 2->''^^;l'-3- (4--hD7x-;U) -3- 
:t^'yrut':^y^^^J\^XXT)V (Yang.C.Y.; Wnek, 
G.E., Polymer, 1992 . 33. 4191-4196) 1. OOg 
(4mino 1 ) , >'A'>Kx-?-yUt Yyi^>3. OOg 
(20mmol), 2-^ h^v-X^'y-Zl-SmLfeJ: 

ETtwjgJg IX . mm&&^ ( Rl A 1 2 1 1 2 2 'C ) 
703mg(67%) tntz, ClixWTLC (2:1'^ 
=3f-tfy-EtOAc > tCct-jtfeJKT'^b-o/c. 5 0 0M 
Hz' H NMR (CDC 1 3 ) llSOfiijifc-SC 
tT^^!t. Mft;^^^'h7i» (PB-NHs/C I ) : 
m/'e = 232. 1 (M-Et). 265. 1 (1VI + 
H) . 

[01 lQl fM83. 1 B : 5- (4-r$y7x- 
^l-) -2-x-f;t/-4. 4-y^^/P-2. 4-i/bK 

IIS6f^3. 2fmEcr,mmz^')X2-x^/U-4. 4 
5- (4--h07x-;U) -2. 4-^' 
bKDf7V-/l'-3-^yi07KS-fk$rffoT, ^ftW 
JRlT-aBH^Ifellf* (Bl^l 18-12 0. 5'C) m 
fZ. ZiXiiTLC (1 : l^s^-tV-EtOAcfeJ;!/' 
98 : 2CH2 CI 2 -MeOH) t J: ->T%WCS>-> 
tz, 5 OOMHz 1 H NMR (CDC 1 3 ) ti, fg^ 
mmb-miX^^tz, «*;^'<^'b7A (ESI) : 
m/e = 232. 1 (M+H) . 
[Oil ll KPgS. IC : 2-x-f-;P-5- (4-b 
H7>-V7x-;U) -4. 4->-';^f-;U-2. 4-yb 

mmu izumn^miz^-^x . 5-(4-Tsy7x 

:^/P) -2-Xf-yl^-4, 4-j^V^/U-2, 4-i^'b 

mni^mms\-iz^L, 2 : lEtj 0-CH2 c 1 
^ximitc. m^mpmLxi3>t>. mi'if->tz, 
Aim^hizsmx^iix-igimtiwiiUc. ^hitfzwa 
mmimETizmix . i^skmnrnmpii (m^i 

31. 5~1 3 5'C:-a-)B) it^mSOXX-^^t:. TL 
C (95 : 5CH2 C 1 2 -MeOH) (Ci-oTJi^^ 
WCS>':>t:. 500MHzi h NMR(CDCl3) 



[01 121 6t|ig3. ID : 5- r3- (2-r5yx 
f-yl^) -2 - (3. 5-i/^^;U7xX/U) -IH-^ 
>K-;U-5-^;P1 -2-x-fyl^-4. 4-y;<^;»^ 
-2. 4-yb h-pb7V-;l— 3-^>- 

sjGi^s?: 1 5i^st L^w^h, mmms. 2W&t^<r> 

^mz^-^X. 2-xi-)l-5- (4-bK7-^V7x 
~)l-)-4. 4-=J^^H'-2. 4->''bFnb7y'- 
)U-3-tyt3-9aurat'/l'3, 5-=J^i-/U7 

orv'J:*y;l'T'£077-yxji^'n-7V^''77 ^- ( 9 
7 : 3fcJ:l>'9 5 : SCHj C 1 2 -MeOHt<J:tc9 
5:5:0. 5*jJ:t^92. 5:7. 5:0. 75CH 

2 C 1 2 -MeOH-?SNH4 OH) ^tfoT, 
fefiOSV>?a*^SrlR^2 7%T1#i^c. SOOMHzi h 

NMR (CDci 3 ) {i. i^^commt-^tx\^fz. 

h7i» (PB-NH3 /C I ) :m/e=4 
03.2 (M+H) . 

[0 1133 fm3. lE:5-r2-(3. 5-y^ 
■f-;W7x-;l^) -3- [2- [4- (b';y>-3— < 
/!/) ■f'i-iUTi/'] x-f-;l/-l H--f yH-^l/-5-^ 
-2-X^yU-4 . 4-->'^-^/^-2. 4-ybH 
ob9V-;l/-3-^y 

5- [3- (2-T$>'x^;l') -2- (3, S-v-'j^ 

■f-yl^7x::i;l^) - 1 H-^ y H-yU- 5-^;P] -2- 
x^/l.-- 4, 4-y^^;l— 2, 4-vbKDb'7V- 
;l/-3-3ry8 2. 5mg(0. 205mmol)fcJ: 
lATEStiSV^/^Ni/'^Al 24mg (0. 4 7 5mmo 1 ) 

yW8-c«<3- 1 ox; — s-azxmnttci)^^. 4 - ( b 
t; y^/ur/Prb h 3 4 . 3 m g 

(0. 2 3mnno 1 ) (7)ffil7]<CDC I 3 (0. 5 0 0m 

I.) mmimmzi.'^xw.'^^.zniiUz, WL^^z<r> 
mx^mTi.z3o^^nLtz. m.mL. s*>t= 

*^'fl:*'>^rM-'J'>Al 0. Omg (0. 265mm 
o 1 ) $rSn;c.. tt^tH^^SSML, iSStcov^T^ 

^•C'SJgS^lrMV^aiL:rc. iB^I^^- 1 0 S-Ct' 

mtfL=5:*5^>. m^^9 /-ii'3 5Q)mL^^.^\,Ztia 

z<r>i§,^X'm^^mitz. 4 5«-?*. (i^^JiS-i^i? 

xf';i.t7Ki:«^ST-^i-iiL/::. SKxf-zHSrT'^'f > 

iSifiLfc. ^®if!!llC-?V^T. 1 0 00;ucr)x'J;>y/PG 
Fri.'-h6*JCT'i7)^^ISlTLC (87. 5:12. 5C 
Hz C I 2 -MeOHT'S^) ^iZXh^'Ski'^-ytz, ± 
mtmmZ'0\^XWmi:'fi-^X ( 9 O : 1 0 : 1 CH 
2 C I 2 -Me OH-igNH4 OHT'OtttiitCj; o 
T) . Bfl'^.- j^'Afe<0®V>ja*^!t594 9 . 8mg (4 5 
%) ClttJiTLC (90:1 OCHj CI 2 - 

MeOH) i.Zi.-yXmmnXh-otz. 500MHzi 
H NMR (CDC I 3 )<i, ^gS<ot8)ti:-^:L•CV^ 
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/■c. (ES I ) :m/e = 5 36. 4 

(M+H) , 

[01 141 fltfefflJ3. 2 

(0115] 

t^b3 6] 




Me 



1- {2-(3. 5-i/;<^iVyx-i\^) -3- \.2- 
(4-\^V'Jy-3-^ )i'-y-i-)l'7S.y) xf-;l/] - 
lH--^yK-/u-5--(;i-} -4-p<f-;l^- 1 . 4- 
i/b KOTh^'/-^U-5-:t>' 

alias. 2A:2-r2-(3. 5-y^^;U7x- 
-5--ho- 1 H — ^ y 3 — ^ yt^] xf- 

3-^'aD7*Dt^yP3. 5- j^';><^/l'7i::^yl'^b>' 
(2. 5g)<!0j§«[(tert-7"^'y-;H3. 5m 
L) 4 -— hD7x— ;l^b F5xy 1 . 65g$-]!lO 

;t, mm'2o^mmwLfz. -ewX'9o%^7i<p<^/ 

v\ O'Ct'Si^PBlffBL/'c. 'fl^.n/::@Sig?:r3at^ 
ZtX\ mmit^V!i^:iMM&i: txmz (1.4 

s) . 

[0 1 16] gai®3. 2B : N- {2- r2- (3. 5 
-=yj<i-)i'7x~)l') -5--hP-l H-^yH-;W 
- 3 - >f ;U] x^;l/ > XT S K 

2- [2- (3. 5--/;<^;l'7x-;l') -5--ho 

-iH->fyH-;u-3— ^yi'] x^/UT^y (3. o 
g) <7)|§flS (SbklS^b^f-^ySOmL) to-cf , h 

'J xf-yur 5^4. 0 m L fc (Xt::S'(t'<.y V'-Y yH . 4 

T. mmmit-^mtz ( i . 4 3 g > . 

[0 1 171 fMg3. 2C : ^yy>- { 2- [2- 
(3. 5->^.X'f-;l.7xX;|/) 
yK-/i— 3--f x^yt/} TSy 

N-(2-[2-(3. 5-i^'>f-y^7x:::/^) -5- 
-ho- IH-^ yH-yl/-3-'fyl'] x^;H KyX 
TSKd. 7g) COjTia («i?j<Th7t KD7 7y 1 
3 0mL) STrnffL^A^'f^), -e^C.-Jf^ 1 Mr h7 
th'D7 7Vi§}S3 5mL$raoi., iS-^l«5Sr?ftjaT't9>-? 



-i^;<^ll^x.-^y-Jl7S.y (1 3mL) X'iSML, 

^TCig^LTt. i/-'J*ir-;ut'<07 7 7i^a^n 
-eh^^77 -f- {&t:<^\^y -.^^y-iV^l : 3) 
lcJ:l.«i!!t% ^S^b-^ ( 1 . 5 g ) 
(01 181 8^3. 2D :^yyyU- {2- [2- 
(3, 5-yp<^/I>-7x-;l^) -5--hn-l H-^ 
yH-;u-3--^/i/] xf-;u| - (4-fijyy-3- 

'vyi/'yu- {2- [2- (3. 
-5--hn-iH-^y V-il— 3 - -f yH x-f-yp } 
T5y (7 00mg) fcJ;V4-t'Jvy-3-^yl'7' 
^yuryUr t H ( 3 1 4 m g ) W?i^!|!)«rli*->< ^'>'- 
y^3 0mL(cJgA>L, -?-<X{Cl»1^^3AtU^A7-v'- 
7'x*5>2gS:Jp-t.:^. h 'J 7yi/^Pi^ir2rjD;tS:: t 
X\ Z(D^^eOpHi:5l,zmSSl. ^-Ty^KSfli^^'^ 
^:hh'J'>A441mg ^ JD^ , U^'^imSiXl^W t 

Ls i^'J.;>yyH:'i7)7? yi^A^'0-7b^7 7.f- (S 
-Ifc^f-Uy : ;<^y-yl^: *BMbrytx>^A. 96: 
4 : 0*>^>9 6 : 4 : 1 ) (C<t&»S!^-ff'3T. gil^fc 

(67 6ing) ^r^l^c. 
[0 1 191 Kfe*3. 2E : 3- { 2 - [^yi^Vl^- 

(4-tf'jyy-3-^y^-y^yu) rsy] x^yl-} 

-2- (3. 5-x;<^yt^7xxyl>) -IH— f yK- 
yi^-5--fyi-r5y 

'syv'yp- {2- [2- (3, 5-i^;<f-yi'7x-yl') 
-5-xVn- 1 H-^ yF-yl--3-'fyH x^yH 
- (4-t''jyy-3->(yi^-7'f-yi') rsy ( 3 50 

iX(C7^- (Sl*^^) ~y'>-/l'^3 0msiMlfz. 

itmim^ (30) , srfl-cmt/^c. 3mmk, m 

tz. iyU:^-y'/\^X'(r)yy-/l^:f^a'7hyyy<'-{iS 

it?(^uy : Mi'y-ii^-.jmitry^-'yj^. 96: 

4:1) izXhmmff->X . mmt'^Va (246m 

g) 

[0 120] mis . 2 F : ^yyy^-- { 2 - [ 2 - 
(3. d-i^y^f-iiy x-ii-) -5-^Vi^7i-h-l 
H-^yH-yU-3->fyH x^yu> - (4-t:r'jyy 
-3-^yi^-7'^yp) TSy 
3- { 2- ['^yi^vu- (4-b''j>''y-3--fyi'-7' 
^yp) T^y] xf-yn -2- (3. 5-x;<f-yi'7x 
x/u) - 1 H-'f yK-yi'-s-'fyi'TSy ( i 20m 

g) <0}§?S (»bi<tS€^f-Uy8mL) ICO-CT, h 'J 
+»xyy26. 6mg t/^:(Cb-'JvyO. OSOmLS: 

ma. fK^mii&i&Timtt:. 5 cm jg^«!iSr« 
EETt^jeisLT . ns.mm-it^'i^^nfc ( 1 2 o m g > . 

(01211 15^3. 2G : 1 - r3 - < 2 - F^yy 
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(4-\rV'>'y-3-^ll—y^Jl') -T5/]X 
^/P) -2 - (3, 5-v.;-t^;l-7x:^/l/) -lH->f 
yH-;U-5--<;H -1. 4-ybHO'rh7'/-/l/ 

jmL-fdi^3^'0<r>T'JitT/\^i-'yM. {0. 6mmo 
I ) O^jS (Bbkf-S^t KP77>'6inL) {C. 
x/P- {2- [2 - (3, 5->''^^;l-7x-;P) -5 

-•^ yi/T:^-^- 1 h-^ yn-zp-s— xf- 
/H - (4-i:^'j>''y-3-'f/i'-7'f-/i'> rsyi 2 

OKim. ?I-&**l$r?^ffltT^Si:L. ?g^L, IMS 

^rSlffl5rlMffi^^®^:^^'J'>A*'J'>A, ^Kiiio^^^ 

5: 'J ?>y/UT<07 7 ••/ jL ^ ov b /7 7 - ( S-ft 
^f-Uy. 88 : 12) t'tlglLT. Sffi 

it^V^ ( 5 8mg) $r^#f^. 
[0 1 ?:? mgg3.2H:l-r3-{2 - 

)V- (4-b:rux>-3-^;P-7'-fyi^) rs/] x-f- 

;^-|-2-(3. 5-x-X^^l^7x-/l^) - 1 H-^ y 
K-/^-5--^;l-l -4->^/U-l . 4-ybKP'r 

1- [3 - 12- i^VViV- {4-\:Vi^'y-3-^ 

-r5/]x^yH -2- (3, 5-i^*;< 
^/U7x;i/P) - 1 H-'f y K-/k-5-^;P] - 1 , 
4->''b |<nrh7y-/l^-5-:*y ( 2 5mg) «0?§ 
?g(lK;^N. N->''y<f-/U*;l^ArS K 1 . 5mL) 
0'CT\ ^B?;* -t^A 1 3 m g tiXtca '?'fk^f-/KO 1 
0%JIjl:^^^V?§?gO. 0 3 3mL5ran;c, S^!B5$r 

?S^SDiSCtT'^iESrf|tihL. ia^$ri^S?xf-;l.-C- 
: 9 5:5) xn^tiLX. wmc^ 

(2 0mg) 

[0 12 31 fms. 2 I : 1- { 2- (3. 
^/l-7x:i/l^) -3 - [2 - (4-b-Uy>-3--f;U 
-7'^yl^rS/) xf-;i^] -iH-^yH-yU-5--f 
-A-yl'i-JV-l. 4-ybHof-h7V-yl/-5 

1 - [ 3- ( 2- ['<.y>'Vu- (4-b';xy-3--Y. 

Zl^-7"^ZU) rsy] x-?-;H -2- (3, S-i-''^^ 
;l/7x-;i/) - 1 H-^>Y-iV-5-'i}V'\ -4-;< 
^/I/-l. 4->''bl<Orh7y'-;l'-5-^y ( 20 
mg) cOjgjg (>:J'y-yl-4mL) $:mt*L<i:*^4>. 
m= 1 0 %7KB!^k^'«9 y-^i* -iliSttjK l 5 m g t <J:tC 
»Bi ( 3 0%;'K>§?S0. 0 2 OmL) 5rjDX3t. K1C7 



fft^ (30) . ^ia-CJS#bfv:. 3 0:»-f*. SJ£«!tetcg 
*^l!*:§5iA. agS±T-raL, «ETi:««IL/i, « 

Ii!t4!)l:77-y v:i.^'n-7hy77 ^- (Hft^^l^V : 
:7KiS^bTy^::i'>A, 95:6.5:1) 
t1f|!!LT. WM^-^^ ( 1 6mg) Srif^c. m/e = 
496 (M+H) . 
[ 0 1 2 4 J ^^iMft^ll. 

4- ^'on7'^;U^'07-^ K ( 1 0. Og)tfOffiS(ffii 
*S'fb>^^>-2 0 0mL) tC, N, 0-x^f-;Pbh' 
D^v/l/T S yiSKlS 1 0 . 4 g ?:jDi/c. ?g^!feSrM 
«Tfcfl|f!|!U. 'i«{ciBfC*jS-C?$aU-C2 5'CWT 
t*mL^:*^'f>. M)x^;UT5y ( 29. ImDSr 

mo'itm^ifxmft. aisi^'^L^. stat-i. 

ypx— f/l^ 1 0 0 m L i:^a^aMJ^K-^ b 'J A7lcj§?g 1 

0 0 m L t (Df^x-ft^Lfz. ^nmi:mx\mm&^ 

-h h 'J •> A 1 0 0 m L t';a?f L . *ffl€rX-T/l'T'j2*a 

aj L/C . ^i>^tz^mm& n u a-ck* r 

iSL. jSffiTlC)SHitT« fft^ttlO. 5g (9 0%) 
^Wz, :.tlW H NMR (CDC I 3 ) T+^^r^ 
SSrWtT^-^/i. «M;^'<.^h5i^ (PB-NH3/C 

1 ) : m/e = l 66 (M + H) . 

[0 12 5] SPJB : 3-j>OPrnb;l- 3. 5-y 
>f-;l/7x-/U^hy 

5- 7'ot-m-^>'Uyi 0. 2mL(13. 9g: 
72mmo 1 ) sOKtKt^ h 7 b K n 7 5 >" ( 200m 

L ) ^SrMfgTl:- 7 8-CTlSJf . n -T'f- 

;mf-'>A02. 5Mrb7bHP77>'j§?8t35. 8 
mL (84inmo 1 ) ^mfhtz, -78'CT'l 5^ 

^k. 4-^'DP-N-^ h=3fi^-N-^^;U7'^;i'r5 

Kl 0. Og (60mmo 1 ) coK^jc-fhyb Kp77 
y (30mL) j$?«$:2 5-3 0^S*>tt-CrirFUc. 

nih>ixfzmm^ - 7 8-ct-4 5 ^raiB}# L . <j:tcmra 

-f#fitTSffli: Lfc. 2NlfiK4 0mL5:Jn;iTSJS 
$:f?±L. ftKxf-/Wt*i:<7)rBK'^ie5:ffo/i. *« 

^j^mmx-di^Lti. ^mmmmmi-vu^j^X'U 

•y-/'a^'n-7h^^77 -f-Jrffr)-?:. ?41^8. 9 1g 
(7 0%) ^ntZ. Zflii^ H NMR (CDC 1 3 ) 

[0 126] Mifegil3. 3 
[0 127 1 
[^b3 7l 
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12- r5 - (2-7'-^;i'^yj>v-/i^- 1 — f/i-) - 

2- (3. 5-v';<f-/1^7x-;U) - 1 H-> f yH-/u 
-3-^^1/1 x»;U} - (4-t^'Jy>-3->f/U-y 

ei^3. 3A:Ky'yfU- {2- [2- (3. 5-'J^ 

-5--ho-iH— ^yK-;u-3- 
xf-;l/> X^^UASyggte r t-y'f-zl/X;^-/-;!/ 
'<.y-//l/- {2- [2 - (3, 5->''>f-;l'7x:::/P) 
-5 --ha- 1 H--f >-F-;l'-3--^;H xf-;p} 
rS>- (450mg ;^S£«?113. 2Sli§C ) (-f 
h5bKO75>'10mL*5j:t^7k3mL) ICO'CT, 
X- t e r t - r^^l-i^^^-^K^— h 4 9 1 m g t ^ 
*'J'>A236ms i:Mt . '^hixfzWm^ O'CX'^ 

^W^i^m-f- V 'J -^At'K* METtcM® L/C. 

$■ 'J y/PTV) 7 7 -y a D V h 7 -f - 
: pex^;W3 : 1 ) T«i!LT, gS^t^ 

(5 30mg) iWz> 
[0 12 8] ?m3. 3B : (2- [5-rSy-2- 

(3, 5-i^^^yi^7x-/i/) -IH— ^yH-;i^-3 

jl^XXf-/U 

'<.>'i'>- i2- [2- (3. 5--/^f-;P7iX;l^) 
-5--hn-i H— f yH-ziz-s— xf^/H 

;<';U''<SyiSt e r t-7^lVX.XT)V (530mg) 

immt Lxmm 3 . 2 e <.zimcn:fimzmm'^ 
X . tmit-^mwz ( 3 8 7 m g ) . 

[0129 3 l5gg3. 3C : ^y^Vt^- (2 - [2- 



(3. 5-y;<f-;t-7xX/U) -5-^>-j>7-^;l-7$ 
7-lH---(yH-jW-3-^;l^3 x^;W| 

(2- [5-T5y-2- (3, 5 •^-;^7x- 
yu) -IH-'f yH-;l/-3--r/l/] x^;i/} '<.yi;/P 
;&/WN'5yKt e rt-f'^iVS.X'flV ( 200mg) 
Ojgjg (ffit^KJi'fb^f-W'^l OmL) \,ZO'CX\ b 'JX 

h'o. 0 6mLimTL. u-^^m&x'muz. i 
it L , »i?xf-;t^T-«itii . ^mmmmm.-t v 

L, ^5^i!-^^U'>A■ClBblcLy::. ifHSit*»t:ov%-Ci^i;;> 
y;WT077yxi?'D-7h^^77.<- Cv^-ify :P 
l!Xf-;l.3 : 2 ) ffSSSr^r-^T. WmC^Vm (230m 



g) $:^»/c. 

[01301 aPg3. 3D:<y'JiV- {2-[5- 
(2-y'^lV^y^V'-)V- I )\') - 2- (3. 5 
-jyyi^lVy x.-Ji') -\W-^ yY—)V-3--i)V'\ 
x^yU} yjgt e r t -7'f-/PX.Xx/l- 

'^yv';!/- {2- [2- (3. 5-i^';><^yl'7xX;l/) 
-5-'<>'^'y-f/l-T5 7- 1 H->f yK-;P-3--f 
/U] Xf-zP} ;&;l/A'$ygEt e r t -7'f-/PXXr/l' 
(SOms) (r)mm{Wmit^'hUy3mL) \,Z, V 
•;7xX/U*X7-( y7 6. 6mg, i^^V-/l'2 1 
mg. r=yi\m^(^*)'yym?.) 72mgfcJ:I/i/'X 
^/l'rVi^';<>-?J<^vU-hO. 0 4 8mLSr-e<50)liif 

Tv^aia- 2fUv>' (29mg) $-Sd;c/:. S^>lC 
mraSJCS-li-fcf*, §l5$:?$aL-CSiat L, RJtBS 
-^5:Etgi^U;&y>:<?7A(cmi?fL-C. 75«yvA^ 
DVh^97-f- ('v'Sf-9-y : ^itM^Uy : B^Xf- 
71^3 : 4 : K »:tC2 : 0 : 1 ) tCiotmiSLT. m 
Il-fb-^ (57ing) 

[0 1311 Klii3. 3E:^yi/-;W- (2 - [5- 



(2-7'^>l-^yi^Y-)\^-l-^ll-) - 2- (3. 5 
-^^'>^;i-7x-;l/) -lH-^>-H-/U-3— 

'^.yvVU- { 2 - [ 5 - ( 2 - T'f-^P'^y^' V-ZU- 1 
-'fyU) -2- (3. 5-'Jj(^Jly:r.-l\^) -IH- 
^yY-lV-3-4)V'\ X-J-/H ^/WN'Sy^te r t 
-T'f-zPxxr/P ( 5 7mg ) co^i« (m^A^x^y 
3. 5mL) tCO'CT\ Tr.y-;l/0. 12mLi:i?:lC 
h'j7;l^^nitiS0. 8 0mL$rJO-i, •^Pt■^^^: O'CX' 

mnuc. 1. 5i^sf^. ?fi-^^iaETt««iL, 
stmt: h)i'j^yt(rmmzx->xi^Lx. maun 

C 0 1 3 2 1 fm3 ■ 3 F : { 2 - T 5 - 



(2-7'^;l^y:yV-Zb-l->f;l-) -2- (3. 5 
-^Vf-/l-7x-/l^) -lH--^>-K-vl/-3--f;^-] 
xf-;u> - (4-\^>J'Jy-3--^ Tjy 
Ky'jji^- i2 - [5 - (2-7'f-zU'^y^'v^-;i'- 1 

-'f/U) -2- (3, 5-i<''-!<f-/l.7xX/|^) -IH- 
^yV—)V-3--^)V'i x^;H rS>- ( 5 8mg) 5r 
Sf4t LT . Ilill?ll3 . 2 DtCiei8<7):^j£lC{5{ift«o 

•r, wmt^{A3mz) iintz. 

[0 13 3i ePe'3. 3G: ( 2 - [ 5 - ( 2 -T"^/!^ 



^yj^y-;u- 1 --^/u) -2- (3. 5-i>'^^;^-7 
xxzt/) - lH-^>h'-/U-3-^zl/] Xf-;l^> - 

(4-ei;i/V-3-^;u-r-»-;u) 75 y 

'^.Vi^OU- {2 - [5 - (2--f't)V^y-?V-tv-\ 
— fy|/)-2-(3, 5->''>f-;l/7x-/l') - 1 H- 
-<yH-/u-3->f;H xf-yi/} - (4-tf'ji;y-3 

--fyW-r^/U) T-y (4 3m g) ^IS^^tLT. H 



{84))01-106685 (P2001-; m 



(34mg) ^mz. m/e = 522 (M + H) . 
[01 343 MSW3. 4 
[0 1353 
[^b38] 
Me 




{2- [2- (3. d-'Jjij-lVyx-Ji') -5- (5 

-Av -f^)v- r 1 . 2 . 4 ] n^^^'jr'r-ii'- s - 

>f/P) - 1 H-^ vKwU-S-^/l-] xf-yl/l - (4 
afe'3. 4A : i 2 - r 5-yry-2- (3. 5-y 

>f-;P7i-/i-) -IH— 3— ^/u] x-f- 

3- (2-rS/x-?-;l/) -2 - (3, 5 ->'';=< f-;U7 
x-;P) -iH->f >'H-;l^-5-;»!7yl^;K-K'JyKII 

^tLTHSSWls. 3Atciea(;):^awj<3:M-5T^e 

ifc^iRa (3 00mg) i:'i^rz, 

[0 1 361 Pae3. 4B : 12- [2 - (3. 5-y 
;^f-yl/7x-;W) -5- (N-fc KPJr>-^/l/>'N'S S K 
^/l.) - 1 H--f yF-/l^-3--f/^-] X-?-/l>-) 
Syfi^te rt - 7f-;l^xx r /l- 

{ 2- [5-i^r/-2- ( 3, S-v-'^f-Zl-^x- 

- 1 H--^>-K-/l^-3--f/H Xf-;H ;>;?/l./N' = 
>-Kt e r t -7^;PXXt;1^ (300mg) comWi 

(x^y-zPSmL) Sr, 'J-^A? 2 5ingfc<J: 
X/t H n x;wr S yJMSiS 2 7 3 m g cox^' y-;!/ 

(7mL) SSa[{cJa;t. :^*$ri4v§riin^LXja?iE$ 

'J At-M^K L , )gii%^ V 'J ^ >-';K'07 y yi^x^ 

8 ) TfltSSLT , WMit-^ (1 0 5 m g ) iWc. 
(0 1 3 73 apg3. 4C: {2-[2-(3. 5-v 
^f-;!^?!-;!^) -5- (5--fV7-^;l— [1. 2. 
4 ] :t^-'^>''TV'-;l-- 3--f/u) - 1 H-^yY-iv 
-3->f;l/] xf-;U> ;^;^A'S>'lgt e r t-T^f-yl^x 

^VSmKO. 0 2 5mL) W»iR(a'(t><f-uy4 

mL) ?rjaj|L^*>A., 1 - 1 Kn:3ri/'<^>-"/h 

'JTV-;K37. 8mg) fciI/1- (3-;/^-?-;u 

(4 3. 6mg) ^%Wt. ZilhWM^3 0^'^^L 
tz.iZ.X\ (2- [2- (3, 5-y^f-/l'7x- 



-5- (N-hh'ndfj^;{?;|/>'N'$5K'f^P) - IH 
-^yV-)V-3-^)V^ Xf-;H ;;>yl/A'$yKt e r 

t-y^/i/xxx/L- (simg) <r>mWL (&itj<^\^y 

3mL) $rjn;i. SE«?g^^ifl-r-jS#L/>:. It^^k. 
S^5:!«JITlCi§SIL. vi;*yyUT'<7)7 7-yj^j.^' 

4 ) rismix. mmit-^m (s i mg > 

[0 1 383 mS3 . 4D:2-C2-(3, 
f-;U7xXyl^) -5- (5— fVT'^/U- [ 1. 2. 
41 ;fJf-tyTy-/l>— 3->f /U) -lH--<yF-/l- 
-3--<;l/] x^;i/rs>- 

{2- [2- (3. 5->''^f-;k7x:^yl') -5- (5 
^/r^lV- [ 1 , 2 . 4 ] i[^^'JTY-}V- 3 - 

-ilV) - 1 H--i yY-!V-3-4)V'\ X^;H :^)VJ<> 
= y^t e r t - 7'f-;^xxry^ ( 6 7 m g ) 5: JSt^t 

1 1 , ^Jtc»i 3 . 3 E \.zm.cr>-fimi.zmm o t , 

fl:-^(4 8mg) 

[0 1 39] iaPa^3. 4E: {2-r2-(3. 5 -'J 
;^^;l^7x-;t>-) -5- (5--(y7f-yl^- [1. 2. 
4 ] :t^-t >'ry--;t^- 3 - >f /l- ) - 1 H - >f y F-;u 
-3-^)V]3i^lV\ - (4-f'Ji^>-3->f;l^-7' 

^yt-) 7Sy 

2- [2- (3. 5-vyf-;k7x::^yl^) -5- (5- 

A V7'f-/p- [ 1 , 2 . 4 ] 3!-Jt-9->''rr-;u- 3 -'f 
/l-) -IH-'f yK-;U-3-'fyH x^/l/TSy (2 
2mg) (i'DO^/PAl . 5mL) {CCCT', 

*l*^«iS!V^;^j^';7A (38mg) i:»:t4- (3-t 
iJi/Vl^) -7■^'-^-/^ ( 1 Img) JrjDi.. ?I-&!f?!lSr<K 

A (3. 7mg<O^:$'y-;K0. 50mL)?S)SraP 

)£^<?ihL, fi^«5^Sl!x^;wrl4aiU^. 
te«MK^U'>At>J:t^77-^ycO)iTot?tL. KK-^ 

h/77-f- (^iky^Uy :p<:^y--yl/9 2 : 8) 
J:-7Tj®fi|!ft!)^«S3fC, gg^^:■^^!J$r^#/v: (26. 5 
mg) . m/e = 522 (M + H) . 

[0140] »ifeg!l3. 5 

[0 14 1] 




(2- (2 - (3. 5-y^f-;k7x-/t-) -5 - [1 
-■Xf-;U- 1 - (4-.?<^;l/- 1 H->f S j^V-yl^-2 
->f;U) x^yi^l -iH--f yF-;l--3-^;l-l -x 
f-zi^) - (4-t^';yy-4-W/w-7'f-yt^) -rsy 



(e5))01-1 06685 (P200 



mS3. 5A:2-[3-(2-te r t-rh^v-;» 
;t>-;j<-y|/rsyxf-;l^) - 2- (3. 5 - 'J^i'j-Jl-y x 
-/U) -lH--f 5-^/1/] -2->^/l^- 

r g b' :t y BSxf-;i-xx fyl/ 
2- [3- (2-TSyx^;l^) -2- (3. 5-v;< 
^/W7x-;l') -iH--f>H-;u-5--^;H -2- 
^f-;urnh'7fyi!Xf-;PXXT/KIISfif5iJ2. 1. 1 

3g) &ii^tut^tfeM3. 3 Ai,zsmcr)tmi,zi,m 

Uoxmrnit^ ( 1 . 2 8 g ) S-^f/:;. 
rm49.1 g^3. 5B : 2- rs- (2-te rt 

-rh^>-;&;W^'-^l^TSyxf-;U) -2- (3, 5- 
vj<f-;U7xX/l>-) -lH--^yK-/l'-5-^;U] - 

2- [3 - (2-te r t -7>^j^;^/U^-;PTSy 
-2- ( 3, S-i^'^f-iU^x-;!^) - 1 H- 
yF-^u-S-^^H -2-;^-f;i'-rDt:5l-yKx 
f'/l'XXr/l' ( 1 • 2 8 g ) cOjgJR (X^'y-/U2 5m 
L) imtf IKct^ h . ^MZ 0 . 5 N;rki5^t+ N A 
3 0 m L Sranx. , il^ift^-iSMliftLT 9Q'CbL 

dz-xf-zl^X-f-yL-TlftttiLfv: (30) . 0. 5N^ 
KJrJp-tT^KlSrKtttL.. SKx^/l-TlfiaiL/::. » 

ATIK^L. MSTti^LT, ffigSft^ (1.2 

3 g ) J'^/i. 

[0 14 3] fm3. 5C: ( 2- t 2- (3. 5-y 
^f-;i^7x-/t^) -5 - n- (;><h#i^^^;l^^/^>N' 
^>f/U) -l-^^;P-x^/H -lH--{yK-/P- 
x^/l^) ;»;WN'S yjgt e r t -7^f-;Px;^ 

2- [3 - (2-te rt-yh^i^:i^/U.-K-;l'T5y 
x^yl/) - 2- (3. 5--^'><^;i^7x-;P) -IH- 
-iVY-iV-S-^iV^ -2-^^/urnt;tyl? 
(1. 23g) WSaa^ (N. N->'*;<f-;l/*;U/Kr5 
Kl 5mL) tO*Ct', 1-t HDdfi^'<.>-^/b'JTV 
-/I- (HOBt ) 608mg, 4 -^f-^l/^/l/^U > 
0. 4 8mLfcJ::;fN. O- v'';<-?-;Uh Ho^^fv^UTS 
y«Kli3 5 2mg2rjD;c., rl^ifilSrffijatiMif L/o, 
15:J)-m, 1- ( 3-i^";<^/Wr5yrntyl/) -3- 
Xf->l.;<?;U#>'''f S H^KS (EDO 826mg2:aD 

0. sNfigEBe^hh'^-t^A. 7j<. fe^□am-^^'J'>A 

a^'07h^''77-f- C^^-t^y :i^Kx^yl.3 : 1) 
«g|S:tToT , %mc^ ( 9 0 5 m g ) 
f0144l gae3. 5D: {2-r5-(l. 1 

2-7>-^y-x^;U) - 2- (3. 5-xj<-f- 
;U7x-;l-) -1 H->f yK-/l/-3— -f/l^l x^/l^} 



yfigt e r t -'f^}]/X.X=fl\/ 
(2- <2- (3, 5-i^';<f-;P7xr:;P) -5- [ 1 

- (^ h^i^j<f-;l^;^;l'/N^-f /I/) -i-^^;l/-x^ 
yl-] - 1 H-^yK-yU-S-^yH xf-;W) ^;Wn'5 
y^t e r t -T'f-yl^Xj^T/l' ( 2 9 6 m g ) iOi§iS 
(BbKf-h7hH077y5mL) CQ-Ct', ^Jc^-ItU 

sa5<o. 3Mfi«K■^^•J'>A*^s^JDiTRJ^;^ 

^±Lit. #4>ii/cil-^&StS?x^/l.T'ttait, 

y<r>mxikwuz. zixi^i-hu^M^x-mii. n 

7-f- (^^-^-y : I^Kx^/l-SS : 1 5) tCioTft 
SiiL-C, mH^b^fiS ( 2 5 3mg ) ^fz. 
[0145i ata3. 5E: (2-<2-(3. 5-=J 
^^;l/7x-/U) -5 - [ (4-^^ 
1 H->f $ j^y-yl^-2--f;l^) x-f/i-1 - 1 H- 
■<y]^-)l-3-^)V) x^il) :^iW<.i.ymt e r t 

{2-[5-(l. 1 2 -Jj-^y-x-f- 
/I') -2- (3, 5->''^f-/l'7x-/P) -1 H-^y 
H-;l/-3--f;l-] xf-^H ;>;l/>'<5yiSte r t-T" 
f-;UXXr/l^ ( 4 7 5 m g ) <^mW. ( ;>< ^' /-/H 5 m 
L) IC, 4 0%f/Wh"yr;l-Tt K^JciMl mLi:<Xli 
*Kfl:ryt-'>A2. 2mL$-jDi., iS-^ftSr^iat- 
JSJfUc. 2am, jiJa«04 0%t:;i/t'y7^i^TfcK* 

}§jg(0. 5 0mL) fci:Uf7KK{l:ry^:;'>A ( 1 . 

imL) {:iatt:, mmzAQmz. ^!&s.^mims. 
Tizw^b. Emiimst:r.i'MzmmmL. ^ta^x/ 

'^^At'BiTK L, r&mz'O^.^x i/ ')i}f)VX:cr)7 7 ■/ v- 
jL^'PVh/77-(- ('\^-9-y : i^Kxf->H : 4) 

mmjk^-iX. wm.^ (4 0 2mg) ^^f^. 

[0 146 milg3. 5F : 2- (2 - (3. S-'J:^ 
f-;U7x-yl-) -5- [ 1 -j<f-;u- 1 - (4-^^;U 
-lH--f 5 j^y-;l— 2 --f x^;i/] - lH->f 
yY—)V-3-MV \ x^jl/TS y 

(2- 12- (3. 5-i^';<^;P7x:::;U) -5- [ 1 
1 - (4-^^yl'- 1 H-^ S3^y-/i^-2 
->f;u) x-^-yu] -iH-^yH-^w-s-'fyH x-f- 
yl/) ij)V)<>\y^\ e r t -r-f/l^xXr/l' (353m 

g ) ^Ws^t L-c . iiJfiM3 . 3 E(ciea<^:^ffit{j<? 
tae-^-c, (1 9 8m g ) ^wz, 

[0 147] m&3. 5G: (2-l2-(3. 

^^;U7x-;u) - 5- (4-^^ 
/I— lH-^syv'-yU-2--(;U)x-?-/l/3 -IH- 
^yY—)V-3-'\iv\ -x^;i/) - (4-eUyy- 
4-^;u-r-f-;i-) - rsy 

2-<2-(3. 5->'Vf-/l'7x-/P) -5- [ 1 - 



(e6))01-106685 (P200 1-K.85 



rsy (9 7mg) immti. A-f^ji^-y-A-^ 
;i/-/f-/i^r/PTt K^ffl>,iT, mmms. zDiztinco 



/e = 520 (M+1 ) . 

[0 1 4 8] mmS. 1-3. 5t=|g«cD¥litPI« 

[0 149] 
[1b4 0] 






X;R7J<8 


Rl 












3A 


Ma Me 




536 (M + H) 


3B 


» * 
O 




510 (M + H) 


3C 


0 




524 (M + H) 


3D 


0 




528(M-kH) 


3E 






508 (M + H) 



[01501 [-11:4 1] 



3F 


O-N 




522 (M + H) 


5G 






464 (M + H) 


3H 


H 




478 (M + H) 


31 






506 (M + H) 


3J 






520 (M + H) 



[01511 
[^b4 2] 



(6 7) )0 1-1 06685 (P200 1-.85 




)l) - 2- \ 2- (3. 5->-'X^/l/7x-/i^) -3- 
r2-(l. l-'>'><^;l^-4-t^'Jy>'-4->f/l/- 

y^/uTsy) -xf-ip] - 1 H— ^yH-/i'-5— < 

-2-;<^>^'-yP'''?>'-l-^>' 

mtru-l\^ (2. 9 g ) <7)J§?S (ffit*f•^7t Kn7 
OmL) tCCT, rh^t Haf-3}-7xyi. 
8inL$rJfl;c, iS.-^Vnii^&l'XmiS^b Lti. 2 2^ 

( 2 . 2 g ) . 

[01 i»Bg4 B : 4 - [3- ( 2 -^f-yuro^ 

:S{bl- ( 3-;<f-/U-2-7T-/l/) -Th5tHo 
^:t7xr.'>A (381mg) OSiS?S (ffibKrh^t 
Hn77y5inL) (30'C-C\ t'J vy-4 -;<f;l'-i<=Jf 

i^rywr tf^o. 3 lmLt(^:^c7)^^-^b-^^'J'>Al 1 

ImgSrjDi, ii^1«)5r#ig$-*-CMffli:L?t. 1. 5 

0. 15mLS:jD;t., 3 O^fttC, 7k$rSDi.TgJB?-f? 
iht;^c, ?g^!f?jS-S^B?xf-/l/i:7l<i:(ora-C^ffiL. 

=77-{- {^^^y : i^x^;H : 2) {CioTifilS 
t4)Sr^iit-C. ( 1 3 8mg) mtz. 

r0153] gSli^4C : 1- (T-r-ybV^yn C2. 
2.1] A>7-h-7--^jU) -2- (2 - (3. 
^^;l-7x-/l-) -3- [2- (4-b KP^i/- 1 . 
1 -y;>t^/l^-4-b'';y>--4--<;U-7'h-2-X 
-llTi/) X»;P1 -lH->f yH-/U-5->f/P} 
-2-^^>vyrDy<y- 1 -:tv 
2- [3- (2-r5yx^;l.) -2- (3, 
f-;W7x-/W) -iH-'fyH-;i'-5--f;i/] - 1- 

( 7 -rif b'v7D [2. 2. 1 ] -7-'v.rf-/P) - 
2-p<^;i^7'Dy\'y- 1 -:fy (llli6{«J2lci£Ko:^ 
tCjJtJf^ oTSIIjt . 7 0 m g ) mm ( ati7jcr b 7 b H 



075y6niL) 4- [3- { 2 -^^^l^ro'^.- 
/l^) r^^l^y-Jl^] \:^)i?y (86mg) <^Tb7t K 

D77>'?g^2mLi:<):(C-fH7^;^ (hij7x-;W:t^ 
X7 <y) Jiy i^-^A 2 4 m g 2- Jni. . M.-^^iW(^X- 

m-xxb5'ctLfz, 2^fS{k. m-^m-i^nLxm 

;l/t-c?)77-y>-j.7n-?h^7 7 -f- (^-ft/f-^>' : 
^:J'/-/L-9 2 : 8i:ai:H88 : 1 2) HJ:I.SSSSrff 
r>T . SS-fb^ ( 9 1 m g ) $-^7t . 

[0 154] ISPbMD : 1- (7-r-fbV^a [2. 
2. 11 ^7-h-7-^;U) -2- < 2- (3. 5->' 
>^^l/7x-/U) -3- [2- ( 1 . 1— ✓;'<f-/P-4 
-b'Uy>-4->f;P-7'f-;i>T$y ) -x^/ui -i 
VL-^yY-)V-5-^}V\ -2-}i^iv-rxif^y- 

i-i(y 

1- (7-r-rb'v'^o [2. 2. i]-7-^r^ 

IV) -2- {2- (3. 5->''>f-;U7x-/U) -3- 
[2- (4-bHo^>— 1. 1 -x^-f;l/-4-b-'J 
^-y_4_^;p_2-7'f--/i.r5y ) X^/l^] - IH 
-^yV-)V-5-^)V\ -2-J(^)l^7'af<y-l- 
:^y (27mg) c;)J§7g (HStKt h 9b KD79y 2m 
Ll3j:y»Kx^/l.2mL«0ig^^«) tO'CT. 
hU7;l'3tDifiS0. 0 1 OmLtJKfch'Jxf-yl/TS 
yo. 0 0 9mLS:iDi. 1 
5^i-f^. BfKO . 0 3 0 m L t § ^J{;7KK^k>'^•7 
-^2 8msi:iax.tz, RfiS7 7X3{C7)<^afiS$rJ5l 
0#(t, SfSvtiJ:l^7k«S3E«i&tTVW3lil) , m&X' 

jL:J'o-7h/77^- |,W!C^^Vy : J-tV -.if. 

mcry^-^d^^^ : 6 : 1 ) mstcioT, SUlt; 

-^(15mg) tn/e=5 9 1 (M + H) , 

[01551 ^W4fcJ:l/2tciEec7)^WIt|6lttiO^- 

[0 156] 
(^b4 3] 




[0 157] 
[^b4 4] 
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Example # 


X-R7*R 


-(A)-Ri 


m/e 










4A 


U 0 


OH 

Me"^Me || j) 


605 (M + H) 


4B 


Ij 1^ 


Me'^^^^teOQj 


591 (M + H) 


4C 


Me. ,M8 

U o 




535 (M + H) 


4D 


Me. ,Mb 
U o 




535 (M + H) 


4£ 


Me MO 

U 0 


OH 


605 (M + H) 


4F 


^ Me. Me 

uT 


Me 


549 (M + H) 


4C 






577 (M + H) 


4H 




Mb 


577 (M + H) 



[0 1 581 



Ut4 5] 



Me. Mo 
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1. Title of Invention 

PHARMACEUTICAL COMPOSITIONS COMPRISING ANTAGONISTS OF 
GONADOTROPIK RELEASING HORMONE 

2. C 1 a ims 



I. A phamaceutical composition which comprises an 
effective amount of a compound of the formula 




R 



(•) 

wherein 

A is Ci -C6 alkyl, substituted Ci -Ce alkyi, C3-C7 cycloalkyi, 

substituted C3-C7 cycloalkyi, C3-C6 aUtenyl, substituted C3- 
Q alkenyl, C3-C6 alkynyl. substituted C3-C6 alkynyl. C|-C6 
alkoxy. or C0-C5 alkyI-S(0)n-Co-C5 alkyl, C0-C5 alkyl-0- 
C0-C5 alkyl, C0-C5 alkyl-NRig-Co-Cs alkyl where Rig and 
the Cq-Cs alkyl can be joined to fonn a ring, 

, or a single bond; 
Ro is hydrogen. Ci-C6 alkyl, substituted Ci-Ce alkyl, wherein die 
substituents are as defined below; aryl, substituted aryl. 
aralkyl or substituted aralkyl, wherein the substituents are as 
defined for R3, R4 and Rs; 

R] is 
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R2 is hydrogen. Ci-Ce alkyl, substituted C1-C6 alkyl, aralkyl. 

substituted aralkyl, aryK substituted aiyl. alkyi -ORn, 
C!-C6(NRiiRi2).Cj-C6(CONRnRi2) orC(NRiiRi2)NH; 

R2 and A taken together form a ring of 5-7 atoms; 

R3. R4 and R5 are independently hydrogen, Ci-Ce alkyi, substituted 

Ci-Ce alkyl. C2-C6 alkenyK substinited C2-C6 aikenyl, CN, 
nitro, C1-C3 perfluoroalkyi, Ci-C3 perfluoroalkoxy, aryl. 
substituted aryl, aralkyl, substituted aralkyl, RnO(CH2)p-, 
Rl lC(OP(CH2)p-, Ri |0C{0)(CH2)p-. >(CH2)pS(0)nRj7. 
-(CH2)pC(0)NRnRi2 or halogen; wherein R17 is hydrogen, 
C I -Cfi alkyl, Ci -C3 perfluoroalkyl, aryl or substituted aryl; 
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R3 and R4 taken together fonn a carbocyclic ring of 3-7 carbon atoms 
or a heterocyclic ring containing 1-3 heteroatoms selected 
from N, O and S; 

Rs is hydrogen* Ci-Cfe alkyl, substituted Ci-Ce allcyh aiyl, 

substituted aryl, C1-C3 perfluoroalkyl» CN, NO2. halogen, 
Rl lO(CH2)p-. NR2iC(O)R20. NR2iC(0)NR2oR2l or 
SOnRzO; 

R7 is hydrogen, C\-C6 alkyi, or substituted Ci -Qj alkyl* unless X 

is hydrogen or halogen, then R7 is absent; 
R8 is C(O)OR20, C(O)NR20R21t NR20R2I t C(O)R20» 

NR2iC(O)R20. NR2iC(0)NR2oR2h NR2oS(0)2R2i. 

NR2lS(O)2NR20R21, OC(O)R20. OC(0)NR2oR2h OR20. 

SOnR20» S(O)nNR20R21» a heterocyclic ring or bicyciic 

heterocyclic ring with from I to 4 heteroatoms selected 

from N, O or S which can be optionally substituted by R3, 

R4 and R5, C1-C6 alkyI or substituted C1-C6 alkyl; or 
R7 and Rg taken together form a heterocyclic ring containing one or 

more heteroatoms selected from N, 0 or S which can be 

optionally substituted by R3, R4 and R5; 
R9 and R9a are independently hydrogen, Ci-Ce alkyl, substituted C1-C6 

aUcyl; aryl or substituted aiyU aralkyi or substituted aralkyl 

when m;^; or 

O 

R9 and R9a taken together forai a carbocyclic ring of 3-7 atoms or 
when m^, 

R9 and A taken together form a heterocyclic ring containing 3-7 carbon 
atoms and one or more heteroatoms when or 

Rl0 and Rioa arc independently hydrogen. Ci-C^ alkyl, substituted C|- 
Cfs alkyl, aryl, substituted aryl, aralkyl or substituted 
aralkyl; or 

R 10 and R loa taken together form a carbocyclic ring of 3-7 atoms or 
O 
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R9 and Rio taken together form a carbocyclic ring of 3-7 carbon atoms 
or a heterocyclic ring containing one or more heteroatoms 
when m;^; or 

R9 and R2 taken together form a heterocyclic ring containing 3-7 

carbon atoms and one or more heteroatoms when m^; or 

Rio and R2 taken together forai a heterocyclic ring containing 3-7 
carbon atoms and one or more heteroatoms; 

RiO and A taken together form a heterocyclic ring containing 3-7 
carbon atoms and one or more heteroatoms: or 

Rn and R 12 are independently hydrogen , Ci -C6 alkyl, substituted Ci- 
C6 alkyK aiyl. substituted aryl, araOcyl, substituted aralkyU a 
carbocyclic ring of 3-7 atoms or a substituted carbocyclic 
ring containing 3-7 atoms; 

Rl 1 and R]2 taken together can form an optionally substituted ring of 3- 

7 atoms; 

Rl3 is hydrogen, OH. HRiR&, NRi jSOzCC] -Ce alkyl). 

NRl iS02(substimted Ci-Ce aUcyl), NRi iS02(aryI), 
NRnS02(substituted aryl), NRnS02(Ci-C3 
perfluoroalkyl); S02NR|i(Ci-C6 alkyl), 
SO2NR1 iCsubstituted Ci-Q alkyl), SO2NR1 i(aiyl), 
SO2NR1 iCsubstituted aryl), SO2NR1 i(Ci-C3 
perfluoroalkyl); S02NRn(C(0)Ci-C6 alkyl); 
S02NRii(C(0)-substitutcd C1.C6 alkyl); S02NRii(C(0)- 
aryl); S02NRii(C(0)-substituted aryl); S(0)n(Ci-C6 alkyl); 
S(0)n 

(substituted C|-C6 alkyl), S(0)n(aryl), S(0)n(substituted 
aryl), C1-C3 perfluoroalkyl, C1-C3 perfluoroalkoxy, C1-C6 
alkoxy. substituted C1-C6 alkoxy. COOH. halogen, NO2 or 
CN; 

Rl4 and R 15 are independently hydrogen, C1-C6 alkyl, substituted Ci-Cg 
alkyl. C2-C6 alkenyl. substinited C2-C6 alkcnyl. CN. nitro, 
C1-C3 perfluoroalkyl, C1-C3 perfluoroalkoxy, aryl, 
substituted aryl, aralkyl, substituted aralkyl, RnO(CH2)p-» 
R I |C(0)0(CH2)p-. R| iOC(0)(CH2)p-. -(CH2)pS(0)„R 17. 
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-CCH2)pC(0)NRi 1R12 or halogen; wherein Rn is hydrogen. 
Ci-Ce allcylt Ci-Cs perfluoroalkyi, aryl or substituted aryl; 
Rl6 is hydrogen, C1-C6 alkyK substituted Ci-Ce alkyi, or 
N(Ri|Ri2); 

R18 is hydrogen, C1-C6 alkyi, substituted Ci-Ce alkyi, C(0)ORi 1 , 
C(0)NR|iRi2,C(0)Rii. S(0)nRii; 

Rl9 is cither the definition of R13 or R14; 

R20 and R21 are independently hydrogen , C1-C6 aUcyl, substituted Ci- 
Ce alkyl, aryl, substituted aryl, aralkyl, substituted aralkyl. a 
carbocyclic ring of 3-7 atoms, a substituted caibocyclic ring 
containing 3-7 atoms, a heterocyclic ring or bicyclic 
heterocyclic ring with from 1 to 4 heteroatoms selected 
from N, O or S which can be optionally substituted by R3, 
R4 and R5, Ci-Ce-alkyI substituted by a heterocyclic ring or 
bicyclic heterocyclic ring with from 1 to 4 heteroatoms 
selected from N, 0 or S which can be optionally substituted 
by R3, R4 aiid R5; 

R20 and R21 taken together can fomi an optionally substituted ring of 3- 
7 atoms; 

X is N, S(0)n. C(0). (CRi iRi2)p, a single bond to Rg, C2-C6 

alkenyl, substituted C2*C^ alkenyLC2*C6 alkynyl. or 
substituted C2-C6 alkynyl; when X is O, S(0)n, C(0), or 
CR] 1R12 only Rg is possible; 

Zis CSorNRii; 

m is 0-3; 

n is 0-2; 

p is 0-4; and 

the alkyl, cycloalkyl, alkenyl and alkynyl substitucnts are 
selected from C1-C6 alkyl, C3-C7 cycloalkyl, aryl, 
substituted aryl, aralkyi, substituted aralkyl, hydroxy, 0x0, 
cyano. Ci-Cft alkoxy, fluoro, C(0)OR| 1, aryl C1-C3 alkoxy, 
substituted aryl C1-C3 atkoxy, and the aryl substituents arc 
as defined for R3, R4 and Rs; 
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or a pharmaceutically acceptable addition salt and/or 
hydrate thereof, or where applicable, a geometric or 
optical isomer or racemic mixture thereof, and a 
pharmaceutically acceptable carrier therefor • 

2 . A pharmaceutical composition for treating a 
gonadotropin-releasing hormone derived disorder by 
antagonizing gonadortropin-releasing hormone which 
comprises an effective amount of a compound as defined in 
Claim 1 and a pharmaceutically acceptable carrier therefor. 

3. A pharmaceutical composition according to Claim 2 
wherein the gonadotropin-releasing hormone derived disorder 
is a sex-hormone related condition. 



4. A pharmaceutical composition according to Claim 2 
wherein the gonadotropin-releasing hormone derived disorder 
is a sex-hormone dependent cancer, benign prostatic 
hypertropy or myoma of the uterus. 



5. A pharmaceutical composition according to Claim 4 
wherein the sex hormone dependent cancer is selected from 
the group consisting of prostatic cancer, uterine cancer, 
breast cancer and pituitary gonadotrophe adenomas. 



6 • A pharmaceutical composition according to Claim 3 
wherein the sex hormone related condition is selected from 
the group consisting of endometriosis, polycystic ovarian 
disease, uterine fibroids and precocious puberty. 



7. A pharmaceutical composition for preventing pregnancy 
which comprises an effective amount of a compound as 
defined in Claim 1 and a pharmaceutically acceptable 
carrier therefor - 



8. A pharmaceutical composition for treating lupus 
erythematosis which comprises an effective amount of a 
compound as defined in Claim 1 and a pharmaceutically 
acceptable carrier therefor. 
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9» A pharmaceutical composition for treating irritable 
bowel syndrome which comprises an effective amount, of a 
compound as defined in Claim 1 and a pharmaceutical ly 
acceptable carrier therefor. 



10. A pharmaceutical. Gorapoaition lor. treating 
premenstrual syndrome which comprises an effective amount 
of a compound. as defined in Claim .1 and a pharmaceutically 
acceptable carrier. therefor . 

11. A pharmaceutical composition, for treating hirsutism 
which comprises an effective amount of a compound as 
defined in Claim 1 and a pharmaceutically acceptable 
carrier therefor. 



12. A pharmaceutical composition for treating short 
stature or a growth hormone deficiency which comprises an 
effective amount of a compound which stimulates the 
endogenous production or release of growth hormone, an 
effective amount of a compound as defined in Claim 1 and a 
pharmaceutically acceptable carrier therefor. 



13. A pharmaceutical composition for treating. sleep 
disorders such as sleep apnea which comprises an effective 
amount of a compound as defined in Claim 1 and a 
pharmaceutically acceptable carrier therefor. 

14. A pharmaceutical composition which comprises an ..inert 
carrier and. an effective amount of a compound which 
stimulates . the endogenous production or release, of growth 
hormone in combination with a compound as defined in Claim 
1. 



15. A process for making a pharmaceutical composition 
comprising combining a compound. as defined in Claim 1 and a 
pharmaceutically acceptable carrier.. 
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The gonadotropin-releasing hormone (GnRH), also 
referred to as luteinizing honmone-releasing hormone (LHRH), is a 
dccapepiide that plays a key role in human reproduction. The hormone 
is released from the hypothalamus and acts on the pituitary gland to 
stimulate the biosynthesis and secretion of luteinizing hormone (LH) and 
folhcle-stimulating hormone (FSH). LH released from the pimitary 
gland is primarily responsible for the regulation of gonadal steroid 
production in both sexes, whereas FSH regulates speraiatogenesis in 
males and follicular development in females. GnRH agonists and 
antagonists have proven effective in the treatment of certain conditioa<; 
which require inhibition of LH/FSH release. In particular, GnRH-based 
therapies have proven effective in the treatment of endometriosis, 
uterine fibroids, polycystic ovarian disease, precocious puberty and 
several gonadal steroid-dependent neoplasia, most notably cancers of the 
prostate, breast and ovary. GnRH agonists and antagonists have ako 
been utilized in various assisted fertilization techniques and have been 
investigated as a potential contraceptive in both men and women. They 
have also shown possible utility in the treatment of pituitary 
gonadotrophe adenomas, sleep disorders such as sleep apnea, irritable 
bowel syndrome, premenstrual syndrome, benign prostatic hyperplasia, 
hirsutism, as an adjunct to growth hormone therapy in growth hormone 
deficient children, and in murine models of lupus. The compounds of 
the invention may also be used in combination v/ith bisphosphonates 
(bisphosphonic acids) and other agents, sudi as growth hormone 
secretagogues, e.g. MK-0677, for the trcatmeni and the prevention of 
dismrbanccs of calcium, phosphate and bone metabolism, in particular, 
for the prevention of bone loss during therapy with the GnRH 
antagonist, and in combination with estrogens, progcsteroncs, 
antiestrogens, antiprogestins and/or androgens for the prevention or 
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treatment of bone loss or hypogonadal symptoms such as hot flashes 
during therapy with the GnRH antagonist. 

Additionally, a compound of the present invention may be 
ca*administered with a Sa-reductase 2 inhibitor, such as flnasteride or 
epristeride; a 5a-reducta.se 1 inhibitor such as 4,7P-dimethyl-4-aza-5a- 
cholestan-3-one, 3-oxo-4-az2-4,7P-dimethyl- 1 6P-(4-chlorophenoxy )- 
5a-androstane, and 3-oxo-4-a2a-4,7p-dimethyl-l6p-(phenoxy)-5a- 
androstane as disclosed in WO 93/23420 and WO 95/1 1254; dual 
inhibitors of 5a-reductase 1 and 5a-reductase 2 such as 3-oxo-4-a2a- 
17P-(2,5-trifluoromethylphenyl-carbamoyl)-5a-androstane as disclosed 
in WO 95/07927; antiandrogens such as fluiamide, casodex and 
cyproterone acetate^ and alpha* 1 blockers such as prazosin, terazosin, 
doxazosin, tamsulosin, and alfuzosin. 

Further, a compound of the present invention may be used 
in combination with growth hormone, growth homione releasing 
honmone or growth hormone secretogogues, to delay puberty in growth 
hormone deficient children,. which will allow them to continue to gain 
height before fusion of the epiphyses and cessation of growth at puberty. 

Current GnRH antagonists are GnRH -like decapeptides 
which are generally administered intravenously or subcutaneously 
presimiably because of negligible oral activity. These have amino acid 
substitutions usually at positims one, two, three, six and ten. 

Non-peptide GnRH antagonists offer the possible advantage 
of oral adminstration, Non-peptide GnRH antagonists have been 
described in European Application 0 219 292 and in De, B. et al., J. 
Med, Chem. 32, 2036-2038 (1989). in WO 95/28405. WO 95/29900 
and EP 0679642 all to Takeda Chemical Industries, Ltd. 

Substituted indoles known in the art include those described 
in the following patents and patent applicatiorLS, US Patent No. 
5,030,640 discloses alpha-heterocyclic eihanol aminoalkyi indoles which 
are potent B-agonists. US Patent No. 4,544,663 disctoses indolamine 
derivatives which are allegedly useAjl as male anti-fertility agents. WO 
90/05721 discloses alpha-amino-indoIe-3-acetic acids useful as anti- 
diabetic, anti-obesity and anii-aiheroscleroiic agents. French patent 
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2,181,559 disclose indole derivatives with sedative, neuroleptic, 
analgesic* hypotensive, antiserotonin and adrenolytic activity. Belgian 
patent 879381 discloses 3-aminoalkyl-lH-indole-5-thioamide and 
cart>oxaniide derivatives as cardiovascular agents used to treat 
hypertension, Raynaud's disease and migiraine. 

SUMMARY OF THF. INVENTION 

The present invention relates to compounds which are non- 
peptide antagonists of GnRH which can be used to treat a variety of sex- 
hormone related conditions in men and women, to methods for their 
preparation, and to methods and pharmaceutical compositions containing 
said compounds for use in mammals. 

Because of their activity as antagonists of the homione 
GnRH, the compounds of the present invention arc useful to treat a 
variety of sex -hormone related conditions in both men and women. 
These conditions include endometriosis, uterine fibroids, polycystic 
ovarian disease, hirsutism, precocious puberty, gonadal steroid- 
dependent neoplasias such as cancers of the prostate, breast and ovary, 
gonadotrophe pituitary adenomas, sleep apnea, irritable bowel 
syndrome, premenstrual syndrome and benign prostatic hyperiophy. 
They are also useful as an adjunct to treatment of growth hormone 
deficiency and short stature, and for the treatment of systemic lupus 
crythematosis. Further, the compounds of the invention may be useful 
in in vitro fertilization and as contraceptives. The compounds may also 
be useful in combination with androgens, estrogens, progesterones, 
antiestrogens and antiprogestogens for the treatment of endometriosis, 
fibroids and in contraception. They may also be useful in combination 
with testosterone or other androgens or antiprogestogens in men as a 
contraceptive. The compounds may also be used in combination with an 
angiotensin-converting enzyme inhibitor such as Enalapril or Captopril, 
an angiotensin D-receptor antagonist such as Losaitan or a renin 
inhibitor for the treatment of uterine fibroids. Additionally, the 
compounds of the invention may also be used in combination with 
faisphosphonates (bisphosphonic acids) and other agents, for the 
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treatment and the prevention of distuibances of calcium, phosphate and 
bone metabolism* in particular, for the prevention of bone loss during 
therapy with the GoRH antagonist , and in combination with estrogens, 
progesterones and/or androgens for the prevention or treatment of bone 
loss or hypogonadal symptoms such as hot flashes during therapy with 
the GnRH antagonist 

Additionally, a compound of the present invention may be 
co-administered with a Sa-reductase 2 inhibitor, such as finasteride or - 
epristeride; a 5a-reductase 1 inhibitor such as 4 jp-dimethyl-4-aza-5a- 
cholcstan-3-one, 3-oxo-4-aza-4,7p-dimethyl-16p-(4.chlorophenoxy)- 
5a-androstane, and 3-oxo-4-aza-4,7p-diraeihyl-16p-(phenoxy)-5a- 
androstane as disclosed in WO 93/23420 and WO 95/1 1254: dual 
inhibitors of Sa-reductase 1 and 5a-reductase 2 such as 3-oxo-4-aza- 
17P-(2,5-trifluoromethylphenyl-carbamoyl)-5a-androstane as disclosed 
in WO 95/07927; antiandrogew; such as flutamide, casodex and 
cyproterone acetate, and alpha- 1 blockers such as prazosin, terazosin, 
doxazosin* tamsulosin. and alfiizosin. 

Further, a compound of the present invention may be used 
in combination with growth hormone, growth hormone releasing 
hormone or growth homione secretagogues, to delay puberty in growth 
hormone deficient children, which will allow them to continue to gain 
height before fusion of the epiphyses and cessation of growth at puberty. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention relates to compoimds of the general 

formula 
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C1-C6 alkyl. substituted C1-C6 alkyl, C3-C7 cycloalkyl, 
substituted Ca-C? cycloalky], €3^6 alkenyl, substituted C3- 
C6 alkenyl, C3-C6 aUcynyU substituted C3-C6 alkynyl, Cj-Cfi 
alkoxy, or C0-C5 alkyI-S(0)n-Co-C5 alkyl, Co-Cs alkyl-O- 
C0-C5 alkyl, C0-C5 alkyI-NRi8-Co-C5 alkyl where Rij< and 
the C0-C5 alkyl can be joined to form a ring. 



hydrogen, C1-C6 alkyl, substituted C1-C6 alkyl, wherein the 
substituents are as defined below; aryl, substituted aiyl, 
aralkyi or substituted aralkyl, wherein the substituents are as 
defined for R3, R4 and R5; 




, or a single bond; 
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R2 is hydrogen, C1-C6 alkyl. substiiuted Ci-Ce alkyl, aralkyl, 
subsrituted aralkyl, aryl» substiiuted aryl, alkyl -ORn, 
Ci^C6(NRi 1R12), Ci-C6(C0NR) 1R12) or C(NRnRi2)NH; 

R2 and A taken together fonn a ring of 5-7 atoms; 

R3. R4 and R5 are independently hydrogen* Ci-Ce alkyl, substituted 

Ci -C6 alkyl, C2-C6 alkcnyl, substinited C2-C6 alkenyl, CN, 
nitro, C1-C3 perfluoroalkyl, C|-C3 perfluoroalkoxy. aryK 
substituted aryl, aralkyl, substituted aralkyl, RnO(CH2}p-, 
Ri |C(0)0(CH2)p-, RiiOC(0)(CH2)p-. ^(CH2)pS(0)„Ri7. 
-(CH2)pC(0)NR] 1R12 or halogen; wherein Rn is hydrogen, 
Cj'Cfi alkyl, C1-C3 perfluoroalkyl, aryl or substituted aryl; 
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R3 and R4 taken together form a carbocyclic ring of 3-7 carbon atoms 
or a heterocyclic ring containing 1-3 hcteroatoms selected 
from N, O and S; 

Re is hydrogen, C)-C6 alkyl, substituted Ci-C^ alkyl, aryl, 

substituted aryl, C1-C3 perfluoroalkyl, CN, NO2, halogen, 
RnO(CH2)p-. NR2iC(O)R20. NR2iC(O)NR20R2! or 
SOnR20; 

R7 is hydrogen, Ci -C6 alkyl, or substituted C \ -Ca alkyl, unless X 
is hydrogen or halogen, then R7 is absent; 

Rg is C(O)OR20. C(0)NR2oR2l, NR20R21. C(O)R20. 

NR2lC(O)R20. ^fR2lC(O)NR20R21. NR20S(O)2R21, 
NR2lS(O)2NR20R2h OC(O)R20. OC(O)NR20R2l» OR20. 
SOnR20» S(O)nNR20R2]« & heterocyclic ring or bicyclic 
heterocyclic ring with from 1 to 4 heteroatoms selected 
from N. 0 or S which can be optionally substituted by R3, 
R4 and R5, C1-C6 alkyl or substituted Ci-Ce alkyl; or 

R7 and R8 taken together form a heterocyclic ring containing one or 
more heteroatoms selected from N, 0 or S which can be 
optionally substituted by R3, R4 and R5; 

R9 and R9a are independently hydrogen, C1-C6 alkyl, substituted Ci-C^ 
alkyl; aryl or substituted aryl, aralkyl or substituted aralkyi 
when m^iO: or 

O 

R9 and R9a taken together form a carbocyclic ring of 3-7 atoms or 
when m^; 

R9 and A taken together form a heterocyclic ring containing 3-7 carbon 
atoms and one or more heteroatoms when m^; or 

RlO and RiOa arc independently hydrogen, C1-C6 alkyl, substituted Ci- 
C6 alkyl. aryl, substituted aryl, aralkyl or substituted 
aralkyl; or 

Rio and Rioa taken together form a carbocyclic ring of 3-7 atoms or 
O 



(61))01-106685(P2001-Os85 



R9 and Rio taken together form a carbocyclic ring of 3-7 carbon atoms 
or a heterocyclic ring containing one or more heteroatoms 
when m^; or 

R9 and R2 taken together form a heterocyclic ring containing 3-7 

carbon atoms and one or more heteroatoms when m^; or 
RlO and R2 taken together form a heterocyclic ring containing 3-7 

carbon atoms and one or more heteroatoms; 
R 10 and A taken together form a heterocyclic ring containing 3-7 

carbon atoms and one or more heteroatoms; or 
R) 1 and Rj2 arc independently hydrogen , C1-C6 alkyl, substituted d- 

C6 alkyl, aryl, substimted aryl, aralkyl, substituted aralkyK a 

carbocyclic ring of 3-7 atoms or a substituted caibocyclic 

ring containing 3'*7 atoms; 
R] 1 and R12 taken together can foim an optionally substituted ring of 3- 

7 atoms; 

Rl3 is hydrogen. OH, NR7R8> NRi iS02(Ci-C6 alkyl), 

NRliS02(substituted C].C6 alkyl). NRnS02(aryI), 
NRllS02(substinited aryl), NRnS02(Ci-C3 
perfluoroalkyl); S02NRii(Ci-C6 alkyl). 
SO2NR1 i(subsritutcd C1-C6 alkyl), SO2NR1 i(aryl), 
SO2NR1 Ksubstituted aryl). SO2NR1 i(Ci-C3 
perfluoroalkyl); S02NRii(C(0)Ci-C6 alkyl); 
S02NRii(CC0)-substituted Cj-Ce alkyl); S02NR|j(C(O)- 
aryl); S02NRii(C(0)-substituted aryl); S(0)n(Ci.C6 alkyl); 
S(0)n 

(substituted C1-C6 alkyl). S{0)„(aryl). S(0)n(substituted 
aryl), C1-C3 perfluoroalkyl. C1-C3 pcrfluoroalkoxy. C|-C6 
alkoxy. substituted Ci-Cfi alkoxy, COOH, halogen, NO2 or 

CN; 

Rl4 and Ri5 are independently hydrogen. C1-C6 alkyl, substituted C1-C6 
alkyl. C2-C6 alkenyl substituted C2-C6 alkcnyl. CN, nitro, 
C1-C3 perfluoroalkyl. C1-C3 periluoroaDcoxy, aryl, 
substituted aryl, aralkyl, substituted aralkyl, Ri iO(CH2)p-. 
RmC(0)0(CH2)p- Ri iOC(0)(CH2)p% -(CH2)pS(0)„R n. 
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-(CH2)pC(0)NRnRi2 or halogen; wherein Rj7 is hydrogen. 
C1-C6 alkyl, C1-C3 perfluoroalkyl, aryl or substituted aryl; 
R 1 6 is hydrogen , C i -Cg alky 1, substituted C 1 -C6 alky 1, or 
NCRnRi2); 

R 1 8 is hydrogen, C i -Q) alkyl. substituted C 1 -C6 alkyl, C(0)OR 1 1 , 
C(0)NRiiRi2. C{0)Ri 1. S(0)nRi 1; 

R 1 9 is either the definition of R j 3 or R j 4; 

R20 and R21 are independently hydrogen , C1-C6 alkyl, substimted Ci- 
C6 alkyl, aryl, substituted aryl, aralkyU substituted araikyi, a 
carbocyclic ring of 3-7 atoms, a substituted carbocyclic ring 
containing 3-7 atoms, a heterocyclic ring or bicyclic 
heterocyclic ring with from 1 to 4 heteroatoms selected 
from N, O or S which can be optionally substituted by R3, 
R4 and R5, Cj-Ce-alkyl substituted by a heterocyclic ring or 
bicycHc heterocyclic ring with from 1 to 4 heteroatoms 
selected from N, 0 or S which can be optionally substituted 
by R3, R4 and R5; 

R20 and R21 taken together can form an optionally substituted ring of 3- 
7 atoms; 

X is N, O, S(0)n, C(0), (CRi iRi2)p. a single bond to Rr, C2-C6 
alkcnyl, substituted C2-C6 alkenyl,C2-C6 alkynyl, or 
substituted C2-C6 alkynyl; when X is 0, S(0)n, C(0). or 
CR] 1R12 only Rg is possible; 

Zis O.SorNRii; 

mis 0-3; 

n is 0-2; 

p is 0-4; and 

the alkyl, cycloalkyl, alkenyl and alkynyl substituents are 
selected from C1-C6 alkyl, C3-C7 cycloalkyl, aryl, 
substituted aryl, aralkyl, substituted aralkyl. hydroxy, 0x0, 
cyano, C1-C6 alkoxy. fluoro, C(0)ORn,aiyl C1-C3 alkoxy, 
substtttited aryl C1-C3 alkoxy, and the aryl substituents are 
as defined for R3. R4 and Rs: 
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or a phannaceutically acceptable addition salt and/or hydrate thereof, or 
where applicable, a geometric or optical isomer or racemic mixture 
thereof. 

Unless otherwise stated or indicated, the following 
definitions shall apply throughout the specification and claims. 

When any variable (e.g.. aryl, heterocyclc, Ri, etc) occurs 
more than one time in any constituent or in formula I, its definition on 
each occurrence is independent of its definition at every other 
occurrence. Also, combinations of substituents and/or variables are 
pennissible only if such combinations result in stable compounds. 

The term **alkyr' is intended to include both branched* and 
straight-chain saturated aUphatic hydrocatiK>n groups having the 
specified number of carbon atoms, e;g., methyl (Me), ethyl (Et), propyl, 
butyl, pentyl, hexyl, heptyl. octyl, nonanyl, decyl, undecy!. dodecyl, and 
the isomers thereof such as isopropyl (i-Pr), isobutyl (i-Bu), sec-butyl 
(s-Bu), ten-butyl (t-Bu), isopentane, isohexane, etc. 

The term "aiyl" includes phenyl and naphthyl. Preferably, 
aiyl is phenyl. 

The term "halogen" or "halo" is intended to include 
fluorine, chlorine, bromine and iodine. 

The term "heterocycle" or "heterocyclic ring" is defined by 
all non-aromatic, heterocyclic rings of 3-7 atoms containing 1-3 
heteroatoms selected from N, 0» and S, such as oxirane, oxecane, 
tetrahydrofuran, tetrahydropyran, pyrrolidine, piperidine, 
tetrahydropyridine. tctrahydropyrimidine, tetrahydrothiophene, 
tetrahydrothiopyran, moipholine, hydantoin, valerolactam, 
pyrrolidinone, and the like. 

As used herein, the temi ''composition" is intended to 
encompass a product comprising the specified ingredients in the 
specified amounts, as well as any product which results, directly or 
indirectly, from combuiation of the specified ingredients in the specified 
amounts. 

In addition, it is well known to those skilled in the art that 
many of the foregoing heterocyclic groups can exist in more than one 
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tautomeric form. It is intended that all such tautomers be included 
within the ambit of this invention. 

The optica] isomeric forms, that is mixtures of 
enantiomers, e.g., racemates, or diastereomers as well as individual 
enantiomers or diastereomers of the instant compound are included, 
These individual enantiomers arc connmonly designated according to the 
optical rotation they effect by the symbols (+) and (-), (L) and P), (1) 
and (d) or combinations thereof. These isomers may also be designated 
according to their absolute spatial configuration by (S) and (R), which 
stands for sinister and rectus, respectively. 

The individual opdcal isomers may be prepared using 
conventional resolution procedures, e.g., treatment with an appropriate 
optically active acid, separating the diastereomers and then recovering 
the desired isomer. In addition, the individual optical isomers may be 
prepared by asymmetric synthesis. 

Additionally, a given chemical formula or name shall 
encompass pharmaceutically acceptable addition salts thereof and 
solvates thereof, such as hydrates. 

The compoimds of the present invention, while effective 
themselves, may be formulated and administered in the form of their 
pharmaceutically acceptable addition salts for purposes of stability, 
convenience of crystallization, increased solubility and other desirable 
propenies. 

The compounds of the present invention may be 
administered in the form of pharmaceutically acceptable salts. Hie term 
^'pharmaceutically acceptable salt" is intended to include all acceptable 
salts. Examples of acid salts are hydrochloric, nitric, sulfuric, 
phosphoric, formic, acetic, trifluoroacetic, propionic, maleic, succinic, 
malonic, methane sulfonic and the like which can be used as a dosage 
form for modifying the solubility or hydrolysis characteristics or can be 
used in sustained release or prodrug formulations. Depending on the 
particular functionality of the compound of the present invention, 
pharmaceutically acceptable salts of the compounds of this invention 
include those formed from cations such as sodium, potassium, 
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aluminum, calcium, lithium, magnesium, zinc, and from bases such as 
ammonia, ethylenediamine, N-methyl-glutamine, lysine, arginine, 
ornithine, choline. N,N*-diben2ylethylenediamine, chloroprocaine. 
diethanoiamine, procaine, N-benzylphenethylamine, diethylamine, 
piperazine, tris(hydroxymethyl)aminomethane, and 
tetramethylammonium hydroxide. These saUs may be prepared by 
standard procedures, e.g. by reacting a free acid with a suitable organic 
or inorganic base, or alternatively by reacting a free base with a suitable 
organic or inorganic acid. 

Also, in the case of an acid (-COOH) or alcohol group 
being present, pharmaceutically acceptable esters can be employed, e.g. 
methyl, ethyl, butyl, acetate, maleate, pivaloyloxymethyl, and the like, 
and those esters known in the art for modifying solubility or hydrolysis 
characteristics for use as sustained release or prodrug formulations. 

The compounds of the present invention may have chiral 
centers other than those centers whose stereochemistry is depicted in 
formula I. and therefore may occur as racemates, racemic mixtures 
and as individual enantiomers or diastereoniers, with all such 
isomeric forms being included in the present invention as well as 
mixtures thereof. Furthermore, some of the crystalline forms for 
compounds of the present invention may exist as polymorphs and as 
such are intended to be included in the present invention. In 
addition, some of the compounds of the instant invention may fomi 
solvates with water or common organic solvents. Such solvates arc 
encompassed within the scope of this invention. 

The compounds of die invention are prepared by the 
following reaction schemes. All substttuents are as defined above unless 
indicated otherwise. 
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Scheme A 
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H2NNH2 
THF/EtOH 




Reaction Scheme A 
As shown in reaction Scheme A, treatment of tryptamine 
(1) with A^-carboxyphthalimide in an inert organic solvent such as 
tetrahydrofuran at a temperature of 20-65^C, preferably 65°C. for a 
period of 12-48 hours gives the corresponding N-phthalimidotryptaraine 
derivative (2). The A^-phthalimidotryptamine (2) could be further 
modified by treatment with a brominating agent such as pyridiniura 
hydrobromide perbromide. pyrrolidone hydrotribromide, or the like in 
an inert organic solvent such as tctrahydrofiiran, methylene chloride, 
chloroform, or mixtures thereof at 0-25**C for a period of 30 minutes to 
4 hours to provide the 2-bromolryptamine (3). Bromide (3) may be 
reacted with an arylboronic acid (prepared essentially as described in : 
Gronowitz. S,; Homfeldl, A.-B.; Yang, Y.-H. Chcm. Scr, 1986,26, 
31 1 -314.) with palladium (0) catalysis, a weak base such as aqueous 
sodium carbonate or the like, and a chloride source such as lithium 
chloride in an inert solvent like toluene, benzene, ethanol, propanol or 
mixtures thereof at a temperature of 25°-100''C, preferably 80**C, for a 
period of 1-6 hours to give the 2-aryItryptamine derivative (4). Finally, 
the phthalimido group may be removed by treatment of (4) with 
aqueous hydrazine in an inert solvent such as methanol or ethanol at a 
temperature of 0°-25*'C for a period of 4-24 hours to give tryptamine 
(5). 



• I, 
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Scheme B 



O 6 




lOaO 



triethylamlne 
CHaClz 



As shown in reaction Scheme B, the 2-aryltiyptanune may 
be condensed with a carboxylic acid of type (6) using the coupHng 
reagent l-(3-dimethylarainopropyl)-3-ethylcarbodiimide hydrochloride 
(EDC), 1,3-dicyclohexylcarbodiimidc (DCC) or the like with or without 

1- hydroxybenzotriazole (HOBt) and a tertiary amine base such as N- 
methylmorpholine (NMM), triethylamlne or the like in an inen organic 
solvent such as methylene chloride, chloroform, dimeftylformamide, or 
mixtures thereof at or near room temperature for a period of 3-24 
hours to provide the corresponding amide derivative (7). Ahematively. 

2- aryltryptamine (5) can be treated with an active ester or acid chloride 
of type (8) in an inert organic solvent such as methylene chloride, 
chlorofomi, tetrahydrofiiran, diethyl ether, or the like and a tertiary 
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amine base such as triethylamine, diisopropylethylamine, pyridine or the 
like at a temperature of 0^-25°C for 30 minutes to 4 hours to give (7). 

Scheme C 




Rsaction Scheme _C 
As shown in reaction Scheme C, the amide carbonyl of (7) 
can be reduced by treatment with borane, lithium aluminum hydride, or 
equivalent hydride sources in an inert organic solvent such as 
letrahydrofuran, diethyl ether, 1,4-dioxane or the like at 25'*-100''C, 
preferably 65°C, for a period of 1-8 hours to give the corresponding 
amine compound (9). 
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Scheme D 




As shown in reaction Scheme D, the 2-aryitTyptamine (5) 
can be modified by treatment with an aldehyde or ketone of type (1 0) in 
the presence of a weak acid such as trifluorfoacetic acid (TFA), acetic 
acid or the like, with or without a dessicant such as 3 A molecular sieves 
or magnesium sulfate, and a hydride source such as sodium borohydride 
or sodium cyanoborohydride, in an inert organic solvent such as 
methanol, ethanol, isopropanol, tetrahydrofuran, dichloromethane, 
chloroform, or mixtures thereof at a temperature of O^-IS^C for a 
period of 1 • 1 2 hours to give the corresponding secondary or tertiary 
amine derivative (11), 
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Scheme E 




Tnethanof/t-butano) 



Reaction Scheme E 
As shoivn in reaction Scheme E, treatment of an 
arylhydrazine or arylhydrazine hydrochloride (12) with an 
arylcyclopropylkctone of type (13) in a polar organic solvent such as 
methanol, ethanol, n«propanoI, isopropanol, n-butanol, t-butanol, 
preferably n-butanol, at a temperature of 70**-120*'C for a period of 8- 
24 hours gives 2-aryltryptamine (5). Alternatively, when an 
arylhydrazine or arylhydrazine hydrochloride (12) is treated with an 
aiylbuty] ketone of type (14) containing a leaving group (chloride, 
bromide* iodide, 0-methansulfonate, 0-trifIuoromethansulfonate, or the 
like) at the 4-position in a polar solvent such as methanol, ethanol. n- 
propanoic isopropanol, n-butanol, t-butanol, or mixtures thereof ai 
room temperature for a period of 30 minutes to 2 hours followed by 
heating to a temperature of 65°-100°C for 4-24 hours, 2-aryhryptamine 
(S) is produced. 
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Scheme F 




Reaction Scheme F 
As shown in reaction Scheme F, iodoanilines of type (15) 
may be reacted with aryl acetylenes, an appropriate palladhim (0) 
catalyst such as tetrakis(tripfacnylphosphine)palladium, a copper (I) 
halide such as cuprous bromide in an inert organic solvent such as 
triethylamine at a temperature of 50°-88*'C for a period of 30 minutes to 
5 hours to provide the diary lacctylene (16). Acetylene (16) may be 
further modified by treatment with a palladium (D) catalyst such as 
palladium (11) chloride or palladium (11) acetate in an inert organic 
solvent such as acetonitrile at a temperature of SO*'- K2**C for a period of 
30 minutes to 6 hours to give 2-arylindole (17). 
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Scheme G 




Reaction Scheme G 
As shown in reaction Scheme G, treatment of 2-aTylindole 
(17) with oxalyl chloride neat or in an inert organic solvent such as 
methylene chloride, chloroform, dichloroethane. tetrahydrofiiran or the 
like at a temperature of 25°-65°C for a period of 3-24 hours gives the 
acyichloride adduct (18). The cmde product (18) may be reacted with 
an amine of type (19) in an inert organic solvent such as diethylether, 
tetrahydrofiiran, methylene chloride, chiorofonn or the like and an 
amine base such as triethylamine, diisopropylethylamine or pyridine at a 
temperature of 0''C-25°C for a period of 30 minutes to 4 hours to 
provide the amide derivative (20). Amide (20) may be further modified 
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by treatment with a reducing agent such as borane or lithium aluminum 
hydride in an inert organic solvent such as tctrahydrofuran at elevated 
temperatures, preferably reflux, for a period of 1-5 hours to give 
compound (21). 

Scheme H 




Reaction Scheme H 
As shown in reaction Scheme H, N -benzyl derivatives of 
type (22a) or N-benzyloxycarbonyl derivatives of type (22b) may be 
reduced to provide the secondary amine analogs (7) by treatment with 
hydrogen (1 atm) and an appropriate catalyst such as palladium on 
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carbon, palladium hydroxide on carbon, or the like in an inert organic 
solvent such as tetrahydrofuran, ethyl acetate, methanol, ethanol, or 
mixtures diereof to which has been added a weak acid such as 30% 
aqueous acetic acid for a period of 10 minutes to 3 hours or until the 
aiyl group has been removed to give the secondary amine. 

Scheme I 




RfflQtipn Sphqipe I 
As shown in reaction Scheme I, treatment of a nitroindole 
of type (24) with hydrogen (1 atm) and an appropriate catalyst such as 
Raney® Nickel in an inert organic solvent such as ethanol, methanol, or 
the like at room temperature for a period of 2-12 hours gives the 
corresponding aminoindole derivative (25). 
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Scheme J 




Reaction Schemft J 
As shown in reaction Scheme J, amino- or hydroxyindole 
(25) may be modified by acylation under a variety of condirions. For 
example, treatment of (25) with an acid chloride, acid anhydride or 
active ester and an amine base such as triethylamine, 
diisopropylethylaminc, pyridine, or the like in an inert organic solvent 
such as methylene chloride, chloroform, teirahydrofuran, or mixtures 
thereof at 0°C to room temperature for a period of 1 to 12 hours gives 
the corresponding amide or ester derivatives (26). Aitematively (25) 
may be coupled with a carboxylic acid by one of the many dehydrating 
agents commonly employed. For instance, treatment of aminoindole 
(25) with an appropriate carboxylic acid and U(3- 
dimethylaminopropyl>-3-ethylcarbodiimidc hydrochloride (EDC), 1,3- 
dicyclohexylcarbodiimide (DCC) or the like with or without I- 
hydroxybenzotiiazole (HOBt) and a tertiary amine base such as N- 
methylmoipholine (NMM), triethylamine or the like in an inert organic 
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solvent such as methylene chloride, chloroform, dimethylformamide. or 
mixtures thereof at or near room temperature for a-^period of 3-24 
hours provides the corresponding amide or ester derivative (26). 

Scheme K 




As shown in reaction Scheme K« urea or carbamate 
derivatives of (25) can be prepared by treatment with a carbamoyl 
chloride of type (27a), or alternatively with an isocyanate reagent of 
type (27b), and an amine base such as pyridine, triethylamine, 
diisopropylethylamine, N-methylmorphoIine or the like in an inert 
organic solvent such as methylene chloride, chloroform, 
dimethylformamide, tetrahydrofuran or mixtures thereof at a 
temperature of 0'*-65°C for a period of 1-72 hours to give (28). 
Compound (25) can also be modified by treatment with a 
bis(eIearophilic) reagent such as phosgene, triphosgene, 1,]'. 
carbonyldiimidazole, N J^'-disuccinimidyl carbonate, or the like with or 
without the addition of an amine base such as pyridine, triethylamine. 
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diisopropylcthylamine, A/'inethylmorphoIine in an inert solvent such as 
methylene chloride, chloroform, or the like at a temperature of -20**- 
0°C for a period of 20 minutes to 2 hours. After this time, the reaction 
mixture is treated with an appropriate mono- or disubstituted amine at 
-20° to 25 °C for a period of I -5 hours to give the urea or carbamate 
analog (28). 

Scheme L 
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Reaction Scheme I- 
As shown in reaction Scheme L, amine (25) can be 
modified by treatment with an appropriate sulfonyl chloride of type 
(29) or sulfamyl chloride of type (30) with an amine base such as 
pyridine, triethylamine, diisopropylethylaminc, A^-methylmorpholine in 
an inerl solvent such as methylene chloride, chloroform, dichlorocthane 
or the like at a temperature of -20°-25''C for a period of 20 minutes to 2 
hours to give the corresponding //-sulfonamide (31 ) or 
sulfamylamide (32) derivatives, respectively. 

Scheme M 




Reaction Scheme M 
As shown in reaction Scheme M. the 2-aryliryptamine (33) 
can be modified by treatment with an epoxide such as (34) in an inen 
organic solvent such as methanol, eihanol, isopropanol, butanol, lert- 
butanol. or mixtures thereof at a temperature of 65''-110°C for a period 
of 8-20 hours to give the corresponding amino-alcohol derivative (35). 
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Scheme N 
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Rgacrton Schgmg N 
As shown in reaction Scheme N, amide derivatives of an 
acid-containing indole derivative such as (36) can be prepared by 
treatment with an appropriate amine (R12R1 1 NH) a^d a suitable 
coupling agent such as benzotriazoM-yloxy- 
tris(pyrrolidino)phosphonium hexafluorophosphate (PyBOP), 
bcnrotriazol- 1 -yloxy-tris(dimcthylamino)phosphonium 
hexafluorophosphate (BOP), l-(3-dimethy!aminopropyl)-3- 
ethylcarbodiimide hydrochloride (EDC), 1 3-dicyclohexylcarbodiimide 
(DCC) or the Hke with or without 1-hydroxybenzotriazole (HOBt) and a 
tertiary amine base such as N-methylmorpholinc (NMM), triethylamine 
or the like in an inert organic solvent such as methylene chloride, 
chloroform, tetrahydrofuran, dimethylformamide, or mixtures thereof 
at or near room temperature for a period of 3*24 hours provides the 
corresponding amide derivative (37). 



(ei))01-106685(P2001-I = 8 



The compounds of the present invention are useful in the 
treatment of various scx-hormonc related conditioas in men and women. 
This utility is manifested in their ability to act as antagonists of the 
neuropeptide honnone GnRH as demonstrated by activity in the 
following in vitro assays. 

Rat piniitarv GnRH receptor bindinp assav: 
Crude plasma membranes prepared from rat pituitary tissues were 
incubated in a Tris.HCi buffer (50 mM» PH. 7.5) containing bovine 
scrum albumin (.1%), [M25]D-t-Bu-Ser6-Pro9-cthyl araidc-GnRH, and 
the desired concentration of a test compoimd. The assay mixnires were 
incubated at 4*'C for 90-120 minutes followed by rapid filtration and 
repeated washings through a glass fiber filter. The radioactivity of 
membrane bound radioligands was determined in a ganuna-counter. 
From this data, the IC50 of the ladioligand binding to GnRH receptors 
in the presence of test compound was estimated. 

Ifthftition pf LH K]^m assay; 

Active compounds from the GnRH receptor binding assay were further 
evaluated with an in vitro LH release assay to confirm their antagonist 
activity (blocking GnRH-induccd LH release). 

1. Sample Preparation 

The compounds to be assayed were dissolved and diluted in DMSO. The 
fmal concentration of DMSO in the incubation medium was 0.5%. 

2. Assay 

The Wistar male rats (150-200 grams) were obtained from Charles 
River Laboratories (Wilmington, MA). Rats were maintained at a 
constant temperature (25°C) on a 12-hr light. 12-hr dark cycle. Rat 
chow and water were available ad libitum. The animals were sacrificed 
by decapitation and pituitary glands were aseptically removed and 
placed in Hank^s Balanced Salt Solution (HBSS) in a 50-mL 
polypropylene centrifuge tube. The collection tube was centrifuged for 
5 min at 250 x g, and HBSS was removed by aspiration. Pituitary 
glands were transferred to a disposable petri plate and minced with a 
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scalpel. The minced tissue was then transfcned to a 50-inL disposable 
centrifuge tube by suspending the tissue fragments in three successive 
lO-mL aliquots of HBSS containing 0.2% collagenase and 0.2% 
hyaluronidase. The cell dispersion was carried out in a water bath at 
3TC with gentle stirring for 30 min. At the end of the incubation, the 
cells were aspirated 20 to 30 limes with a pipet and the undigested 
pituitary fragments were allowed to settle for 3 to 5 min. The 
suspended cells were removed by aspiration, and then subjected to a 
1200 X g centrifugation for 5 min. The cells were then rcsuspcnded in 
Culture medium. The undigested pituitary fragments were treated with 
30 mL aliquots of the digestion enzymes as above for a total of 3 
digestions with the coUagenase/hyaluronidase mixture. The resulting 
cell suspensions were pooled, counted and diluted to a concentration of 3 
X 105 cells/ml, and 1.0 ml of this suspension was placed in each well of 
a 24-welI tray (Costar, Cambridge, MA). Cells were maintained in a 
humidified 5% C02-95% air atmosphere at 37^C for 3 to 4 days. The 
culmre medium consisted of DMEM containing 0.37% NaHC03. 10% 
hone serum, 2.5% fetal bovine serum, 1% non-essential amino acids, 
1% glutamine, and 0.1% gentamycin. On the day of an experiment, 
cells were washed three times I 1/2 hrs prior to and two more limes 
immediately before the start of the experiment with DMEM containing 
0.37% NaHC03, 10% horse semm, 2.5% fetal bovine scram, 1% non- 
essential amino acids(IOOX). 1% glutamine(lOOX), 1% 
Penicillin/Streptomycind 0,000 Units of Penicillin and 10,000 
micrograms of Streptomycin per ml), and 25 mM HEPES, pH 7,4. LH 
release was initiated by adding 1 ml of fresh medium containing test 
compounds in the presence of 2 nM GnRH to each well in duplicate. 
Incubation was carried out at 3VC for 3 hr. After incubation, medium 
was removed and cenirifuged at 2,000 x g for 15 min to remove any 
cellular material. The supernatant fluid was removed and assayed for 
LH content with a double antibody RIA procedure using materials 
obtained from Dr. A. F. Parlow (Harbor-UCLA Medical Center, 
Torrance, CA), 
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The compounds of fomiula I are useful in a number of 
areas affected by GnRH. They may be useful in sex-hoimone related 
conditions, sex-bonnone dependent cancers, benign prostatic 
hypertrophy or myoma of the utenis. Sex-hoimone dependent cancers 
which may benefit from the administration of the compounds of this 
invention include prostatic cancer, uterine cancer, breast cancer and 
pituitary gonadotrophe adenomas. Other sex-homione dependent 
conditions which may benefit from the administratis of the compounds 
of this invention include endometriosis, polycystic ovarian disease, 
utcrire fibroids and precocious puberty. The compounds may also be 
used in combination with an angiotensin-converting enzyme inhibitor 
such as Enalapril or Captopril, an angiotensin Il-receptor antagonist 
such as Losartan or a renin inhibitor for the treatment of uterine 
fibroids. 

The compounds of the invention itiBy also be useful for 
controlling pregnancy, as a contraceptive in both men and women, for 
in vitro fertilization, in the treatment of premenstrual syndrome, in the 
treatment of lupus erythematosis, in the treatment of hirsutism, in the 
treatment of irritable bowel syndrome and for the treatment of sleep 
disorders such as sleep apnea. 

A further use of the compounds of this invention is as an 
adjunct to growth hormone therapy in growth hormone deficient 
children. The compounds may be administered with grow^ hormone 
or a compound which increases the endogenous production or release of 
growth hormone. Certain compounds have been developed which 
stimulate the release of endogenous growth hormone. Peptides which 
are known to stimulate the release of endogenous growth homione 
include growth hormone releasing hormone, the growth hormone 
releasing peptides GHRP-6 and CHRP- 1 (described in U.S. Patent No. 
4,41 1,890. PCT Patent Pub. No. WO 89/071 10, and PCT Patent Pub. 
No, WO 89/071 1 1) and GHRP-2 (described in PCT Patent Pub. No. WO 
93/04081), as well as hexarelin (J. Endocrinol invest.. IKSiippl 4), 45 
(1992)). Other compounds which stimulate the release of endogenous 
growdi hormone are disclosed, for example, in the following: U.S. 
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Patent No. 3.239.345; U.S. Patent No. 4.036.979; U.S. Patent No. 
4.411,890; U.S. Patent No. 5.206.235; U.S. Patent No. 5,283.241; U.S. 
Patent No. 5,284,841; U.S. Patent No. 5,310,737; U.S. Patent No. 
5,317,017; U.S. Patent No. 5374,721; U.S. Patent No. 5,430,144; U.S. 
Patent No. 5.434.261; U.S. Patent No. 5,438.136; EPO Patent Pub. No. 
0.144.230; EPO Patent Pub. No. 0.513.974; PCT Patent Pub. No. WO 
94/07486; PCT Patent Pub. No. WO 94/08583; PCT Patent Pub. No. 
WO 94/1 1012: PCT Patent Pub. No. WO 94/13696; PCT Patent Pub. 
No. WO 94/19367; PCT Patent Pub. No. WO 95/03289; PCT Patent 
Pub. No. WO 95/03290; PCT Patent Pub. No. WO 95/09633; PCT 
Patent Pub. No. WO 95/1 1029; PCT Patent Pub. No. WO 95/12598; 
PCT Patent Pub. No. WO 95/13069; PCT Patent Pub. No. WO 
95/14666; PCT Patent Pub. No. WO 95/16675; PCT Patent Pub. No. 
WO 95/16692; PCT Patent Pub. No. WO 95/17422; PCT Patent Pub. 
No. WO 95/17423; ScifiDCfi. 2fiQ. 1640-1643 (June 11, 1993); Ann Fgp, 
Med. Chem .. 28. 177-186 (1993); fflOQIT. Msd. Chgm. UrS..A(22). 
2709-2714 (1994); anri Pmr. Natl. Acad. Sci. USA 92. 7001-7005 (July 
1995). 

Representative preferred growth hormone secretagoues 
employed in the present combination include the following: 

1 ) N-( 1 (R)-[( 1 ,2-Dihydro- 1 -niethancsulfonylspiro[3H-indole-3.4'- 
piperidin]- 1 '-yl)caii)onylJ-2-( lH-indol-3-yl)ethyl]-2-amino-2-inethyl- 
propanamide; 

2) N-( 1 (R).[(l ,2-Dihydro-l -methanecartjonylspiroI3H-indole-3.4'- 
piperidinl-r-yl)carbonyl]-2-(lH-indol-3-yl)ethyl]-2-amino-2.methyl- 
propanamide; 

3) N-(l(R)-[(l,2-Dihydro-l-bcnzencsulfonylspiro[3H-indole-3.4'- 
piperidin]- 1 ■-yl)carbonyl]-2-( 1 H-Tndol-3-yl)ethyl]-2-ainino-2-methyl- 
propanamide; 
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4) N-l 1 (R)-[(3,4-Dihydro-spiro[2H- 1 -benzopyran-2,4'-pipcridin]- 1 ••yl) 
carboiiyl]-2-(lH-indolO-yl)ethyI]-2-aniino-2-methylpropanamide; 

5) N-[ 1 (R )-[(2-Acetyl- 1 ,2,3.4-ietrahydn)spiro(isoquinolin^,4'- 
pipcridinj- 1 '-yl)carbonyl]-2-(indol-3-yl)cthyl]-2-amin()-2-niethyl- 
propanamide; 

6) N.[l(R)-[(l,2-Dihydro-l'inethanesulfonylspiro[3H-indole-3,4'- 
piperidin]- 1 -yI)carbonyl]-2-{phenylmcthyloxy)ethyl]-2-aniino-2- 
mcthylpropanamide; 

7) N-Il(R)-[(l,2-Dihydro-l-inethaDesulfonylspiro[3H-indole-3,4'- 
piperidin]- 1 -y l)Mrix)nyI J-2*(phenylmcthy loxy)cthyI]-2-amino-2- 
methylpropanamide methanesulfonate; 

8) N-[l(R)-[(l,2-Dihydro-l-methanesulfonylspiro[3H-indole.3,4'. 
piperidin]-r-yl)carbonyl]-2<2\6'-difluorophcnylmethyloxy)ethyl]-2- 
ainino-2-inethy]propanamide; 

9) N-[l{R)-[(l,2-Dihydrc>-l-methanesulfonyl-5-nuorospiro[3H-indole- 
3,4'-piperidin]-l*-yl)carbonyl]-2<phcnylmethyloxy)cthyl)-2-aniino-2- 
methyipropanamide; 

10) N-[ 1 (Syid ,2.Dihydro-l -methanesulfonylspiro[3H-indole-3,4'- 
pipcridir)-r-yl) carfaonyl]-2-(phcnylmethylthio)cthyl]-2-aniino-2- 
methylpropanamide; 

1 ]) N-Il(RH(h2-Dihydro-l-methanesuIfonylspiro[3H-indoIeO.^ 
piperidin]- 1 '-yl)carbonyll-3-phenylpropyl]-2-amino-2-inethyl- 
propanamide; 

12) N-[ I (R).[( 1 ,2-Dihydro. 1 -inethanesulfonylspiroI3H-indoIe-3,4- 

piperidin]-r-yl)carbonyl)0-cyclohcxylpropyl]-2-amino-2-incthyl- 

propanamide; 
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13) N-[ 1 (R)-[( 1 ,2-Dihydro- 1 -methanesulfonylspiror3H-indolc-3,4'- 
pipcridin]-r-yl)carbonyl]-4-phcnylbutyl)-2-amino-2-mcthyI* 
propanamide; 

14) N-I I (R)-[(K2-Dihydro- 1 -methanesulfonylspirc[3H-mdolc-3,4*- 
pipcridin]-r-yI)carbonyl)-2-(5-fluoro-lH-indolO-yl)ethyI]-2-amino.2. 
methylpropanamide; 

15) N-[ I (R)-[(l .2-Dihydro-l -methanesulfonyI-5-fluorospiro[3H-indole- 
3,4'-pipcridin]-r-yl)carbony!>2-(5-fluoro-lH-indol-3-yl)ethyll-2- 
amino-2*nie(hylpropanam}de; 

16) N-[l(R)-[(l,2-Dihydro-J-(2-ethoxycarbonyl)raethylsuIfonyIspiro- 
[3H-indole-3,4^piperidin].|'.yl)carbonyl]-2-(lH-indoI.3-yl)cthyl]-2- 
ainino<2«methylpropanamide; 

17) N-[ 1 (R)-[(h2-Dihydro-i , 1 -dioxospirol3H-benzothiophene-3,4'. 
piperidin]- 1 ••yl)carbonyl3-2-(phcny Imethyloxy)ethyl]-2-ainino-2- 
methyipropanamide; 

and pharmaceutically acceptable salts thereof* 

The compounds of the invention may also be used in 
combination with bisphosphonates (bisphosphonic acids) and other 
agents » such as growth hoimone sccrctagogues, e.g. MK-0677, for the 
treatment and the prevention of disturbances of calcium, phosphate and 
bone metabolism, in particular, for the prevention of bone loss during 
therapy with the GnRH antagonist, and in combination with estrogens, 
progesterones and or androgens for the prevention or treatment of bone 
loss or faypogonadai .symptoms such as hot flashes during therapy with 
the GnRH antagonist. 

Bisphosphonates (bisphosphonic acids) are known to inhibit 
bone resorption and are useful for the treatment of bone lithiasis as 
disclosed in U.S. Patent 4,621,077 to Rosini, et al. 
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The literature discloses a variety of bisphosphonic acids 
which are useful in the treatment and prevention of diseases involving 
bone resorption. Representative examples may be found in the 
following: U.S. Patent No. 3,251,907; U.S. Patent No. 3.422,137; U.S. 
Patent No. 3,584,125; U.S. Patent No. 3,940.436; U.S. Patent No. 
3,944,599; U.S. Patent No. 3,962.432; U.S. Patent No. 4,054,598; U.S. 
Patent No, 4,267,108; U.S. Patent No. 4,327.039; U.S. Patent No. 
4,407.761; U.S, Patent No. 4,578,376; U.S. Patent No. 4,621,077; U.S. 
Patent No. 4,624,947; U.S. Patent No. 4.746.654; U.S. Patent No. 
4,761.406; U.S. Patent No. 4,922,007; U.S. Patent No. 4,942,157; U.S. 
Patent No. 5^27,506; U.S. Patent No. 5,270,365; EPO Patent Pub. No. 
0,252,504; and J. Qr^. Chem. . 36. 3843 (1971). 

The preparation of bisphosphonic acids and halo- 
bisphosphonic acids is well known in the art. Representative examples 
may be found in the above mentioned references which disclose the 
compounds as being useful for the treatment of disturbances of calcium 
or phosphate nietabolism, in particular, as inhibitors of bone resorption. 

Preferred bisphosphonates are selected from the group of 
the following compounds: alendronic acid, etidrononic acid, clodronic 
acid, pamidronic acid, tiludronic acid, risedronic acid, 
6-amino-l-hydroxy-hexyhdene-bisphosphonic acid, and 1 -hydroxy- 
3(methylpentylamino)-pn)pylidene-bisphosphonic acid; 
or any pbarmaceutically acceptable salt thereof. A particularly 
preferred bisphosphonate is alendronic add (alendronate), or a 
pbarmaceutically acceptable salt thereof. An especially preferred 
bisphosphonate is alendronate sodium, including alendronate sodium 
trihydrate. Alendronate sodium has received regulatory approval for 
marketing in the United States under the trademark FOS AMAX®. 

Additionally, a compound of the present invention may be 
co-administered with a 5a-reductase 2 inhibitor, such as finasteride or 
epri.steride; a 5a-reducta$e 1 inhibitor such as 4,7p-dimethyl-4-aza*5a- 
cholestan-3-one, 3-oxo-4*aza-4,7P-dimethyl-l 6p-(4-chlorophenoxy)- 
5o-androstane, and 3-oxo-4*aza-4,7P-dimctbyM6p-(phenoxy)-5a- 
androstane as disclosed in WO 93/23420 and WO 95/1 1254; dual 
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inhibitors of 5a-reducta5e 1 and Sa-reducUuse 2 such as 3-oxo-4-aza- 
17P-(2,5-trifluoromelhylphcnyl-caibamoyI)-5a-aiidrostane as disclosed 
in WO 95AX7927; aniiandrogens such as fluiamide, casodex and 
cyproterone acetate, and alpha- 1 blockers such as prazosin^ terazosin, 
doxazosin, tamsulosin» and alfazosin. 

Further, a compound of the present invention may be used 
in combination with growth hormone, growth homione releasing 
hormone or growth hormone secretagogues, to delay puberty in growth 
hormone deficient children, which will allow them to continue to gain 
height before fusion of the epiphyses and cessation of growth at puberty. 

For combination treatment with more than one active ageni, 
where the active agents are in separate dosage fomiulationSt the active 
agents may be administered separately or in conjunction. In addition, 
the administration of one element may be prior to, concurrent to, or 
subsequent to the administration of the other agent. 

The pharmaceutical compositions containing the active 
ingredient may be in a fonn suitable for oral use, for example, as 
tablets, troches, lozenges, aqueous or oily susperusions, dispcisible 
powders or granules, emulsions, hard or soft capsules, or syrups or 
elixirs. Compositions intended for oral use may be prepared according 
to any method known to the art for the manufacture of pharmaceutical 
compositions and such compositions may contain one or more agents 
selected from the group consisting of sweetening agents, flavoring 
agents, coloring agents and preserving agents in order to provide 
pharmaceutically elegant and palatable preparations. Tablets contain the 
active ingredient in admixture with non-toxic pharmaceutically 
acceptable excipients which are suitable for the manufacmre of tablets. 
These excipients may be for example, inert diluents, such as calcium 
carbonate, sodium carbonate, lactose, calcium phosphate or sodium 
phosphate; granulating and disintegrating agents, for example, com 
starch, or alginic acid; binding agents, for example starch, gelatin or 
acacia, and lubricating agents, for example, magnesium stearate, stearic 
acid or talc. The tablets may be uncoated or they may be coated by 
known techniques to delay disintegration and absoqption in the 
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gastrointestina] tract and thereby provide a sustained action over a 
longer period. For example, a time delay material such as glyceryl 
monostearate or glyceryl distearate may be employed. They may also 
be coated by the technique described in the U.S. Patent 4^S6J08; 
4,166,452; and 4,265,874 to form osmotic therapeutic tablets for 
control release. 

Formularions for oral use may also be presented as hard 
gelatin capsules wherein the active ingredient is mixed with an inert 
solid diluent, for example, calcium catbonate, calcium ]^osphate or 
kaolin, or as soft gelatin capsules wherein the active ingredient is mixed 
with water or an oil mediimi, for example peanut oil, liquid paraffm. or 
olive oil. 

Aqueous suspensions contain the active material in 
admixture with excipients suitable for the manufacture of aqueous 
suspensions. Such excipients are suspending agents, for example sodium 
carboxymethylcellulose, methylcellulose, hydroxypropylmethyN 
cellulose, sodium alginate, polyvinyl-pyirolidone, gum tragacanth and 
gum acacia; dispersing or wetting agents may be a naturally*occumng 
phosphatide, for example lecithin, or condensation products of an 
alkylene oxide with fatty acids, for example polyoxyethylene stearate, or 
condensation products of ethylene oxide with long chain aliphatic 
alcohols, for example heptadecaethylene-oxycetanoK or condensation 
products of ethylene oxide with partial esters derived from fatty acids 
and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from 
fatty acids and hexitol anhydrides, for example polyethylene sorbitan 
monooleate. The aqueous suspensions may also contain one or more 
preservatives, for example ethyl, or n-propyl, p-hydroxybenzoate, one 
or more coloring agents, one or more flavoring agents, and one or 
more sweetening agents, such as sucrose, saccharin or aspartame. 

Oily suspensions may be formulated by saspending the 
active ingredient in a vegetable oil, for example arachis oil, olive oiK 
sesame oil or coconut oil. or in mineral oil such as liquid paraffln. The 
oily suspensions may contain a thickening agent, for example beeswax. 
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hard paraffin or cctyl alcohol. Sweetening agents such as those set forth 
above, and flavoring agents may be added to provide a palatable oral 
preparation. These compositions may be preserved by the addition of 
an anti-oxidant such as ascoibic acid. 

Dispersible powders and granules ^suitable for preparation 
of an aqueous suspension by the addition of water provide the active 
ingredient in admixture with a dispersing or wetting agent, suspending 
agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already 
mentioned above. Additional excipients. for example sweetening* 
flavoring and coloring agents, may also be present. 

The pharmaceutical compositions of the invention may also 
be in the form of an oil-in-water emulsions. The oily phase may be a 
vegetable oil, for example olive oil or arachis oil, or a mineral oiK for 
example liquid paraffin or mixtures of these. Suitable emulsifying 
agents may be naturally-occurring phosphatides, for example soy beans, 
lecithin, and esters or partial esters derived from fatty acids and hexitol 
anhydrides, for example sorbitan monooleate, and condensation 
products of the said partial esters with ethylene oxide, for example 
polyoxyethylene sorbitan monooleate. The emulsions may also contain 
sweetening and flavouring agents. 

Synips and elixirs may be formulated vrith sweetening 
agents, for example glycerol, propylene glycol, sorbitol or sucrose. 
Such formulations may also contain a demulcent, a preservative and 
flavoring and coloring agents. 

The phamiaceutical compositions may be in the form of a 
sterile injectable aqueous or oleagenous suspension. This suspension 
may be formulated according to the known art using those suitable 
dispersing or wetting agents and suspending agents which have been 
mentioned above. The sterile injectable preparation may also be a 
sterile injectable solution or suspension in a non-toxic parenterally- 
acceptable diluent or solvent, for example as a solution in 13*butane 
diol. Among the acceptable vehicles and solvents that may be employed 
are water. Ringer's solution and i.sotonic sodium chloride solution. In 
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addition, sterile, fixed oils arc convcnrionally employed as a solvent or 
suspending medium. For this purpose any bland fixed oil may be 
employed including synthetic mono- or diglycerides. In addition, fatty 
acids such as oleic acid find use in the prepaiHtion of injectables. 

Compounds of Fomiula I may also be administered in the 
form of a suppositories for rectal administration of the dmg. These 
compositions can be prepared by mixing the drug with a suitable non- 
inritating excipient which is solid at ordinaiy temperatures but liquid at 
the rectal temperature and will therefore melt in the rectum to release 
the dmg. Such materials are cocoa butter and polyethylene glycols. 

For topical use, creams, ointments, jellies, solutions or 
suspensions, etc., containing the compound of Formula 1 are employed. 
(For purposes of this application, topical application shall include mouth 
washes and gargles.) 

The compounds for the present invention can be 
administered in intranasal form via topical use of suitable intranasal 
vehicles, or via transdermal routes, using those forms of transdermal 
skin patches well known to those of ordinaiy skill in the an. To be 
administered in the form of a transdermal delivery system, the dosage 
administration will, of course, be continuous rather than intermittent 
throughout the dosage regimen. Compounds of the present invention 
may also be delivered as a suppository employing bases such as cocoa 
buner, glycerinated gelatin, bydrogenated vegetable oils, mixtures of 
polyethylene glycols of various molecular weights and fany acid estens 
of polyethylene glycol. 

The dosage regimen utilizing the compounds of the 
present invention is selected in accordance with a variety of factors 
including type, species, age, weight, sex and medical condition of the 
patient; the severity of the condition to be treated; the route of 
administration; the renal and hepatic function of the patient; and the 
paiticular compound thereof employed. A physician or veterinarian 
of ordinary skill can readily determine and prescribe the effective 
amount of the drug required to prevent, counter, arrest or reverse 
the progress of the condition. Optimal precision in achieving 
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concentration of drug within the range that yields efficacy without 
toxicity requires a regimen based on the kinetics of the drug's 
availability to target sites. This involves a consideration of the 
distribution, equiHbrium* and elimination of a drug. Preferably, 
doses of the compound of strucniral foimula I useful in the method 
of the present invention range from O.OI to 1000 mg per adult 
human per day. Most preferably, dosages range from 0.1 to 500 
mg/day. For oral administration, the compositions are preferably 
provided in the form of tablets containing 0,01 to 1000 milligrams of 
the active ingredient, particularly 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 
10.0, 15.0, 25.0, 50.0, 100 and 500 milligrams of the acrive 
ingredient for the symptomatic adjustment of the dosage to the 
patient to be treated. An effective amount of the dmg is ordinarily 
supplied at a dosage level of from about 0.0002 mg/kg to about 50 
mg/kg of body weight per day. The range is more particulariy from 
about 0.001 mg/kg to 1 mg/kg of body weight per day. 

Advantageously, the active agent of the prcsoit invention 
may be administered in a single daily dose, or the total daily dosage 
may be administered in dividend doses of two, three or four times 
daily. 

The amount of active ingredient that may be combined with 
the carrier materials to produce a .single dosage form will vary 
depending upon the host treated and the particular mode of 
administration. 

It will be understood, however, that the specific dose level 
for. any particular patient will depend upon a variety of factors 
including the age, body weight, general health, sex, diet, time of 
administration, route of administration, rate of excretion, drug 
combination and the severity of the particular disease imdergoing 
therapy. 

The following examples illu.strate the preparation of some 
of the compounds of the invention and are not to be coastrued as 
limiting the invention disclosed herein. 
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r2-(3.5-dimethvlDhen vl V342>f4-pvridtn-4-vlbutvlaminQ>ethvl% I 
indol-5>vnTnoroholin-4-vlmethanone 

Step 1 A 3-f2-aminoethvlV2.f3.S.dimethvIphenvlVl//^indQl^-5- 
carboxvlic acid ethvl exter 

A mixture of 7.60 g (50 mmol) of 4-hydrazinobenzoic acid, 
10.55 g (50 mmol) of 3-chloropropyl 3,5-dimcthylphcnyl ketone, and 
200 mL of absolute ethanol was stirred under nitrogen and heated to 
reflux. After 12 hours, the mixture was cooled and filtered. The solid 
on the filter was washed with additional small volumes of ethanol. The 
filtrate was treated with 4 mL of concentrated sulfuric acid and stirred 
at reflux under nitrogen for 4 days. The cooled mixuire was stirred in 
an ice bath as a solution of sodium etfioxide (21% wAv in ethanol) was 
added dropwise until the mixture was basic by pH paper. The mixture 
was filtered and concentrated in vacuo at 30 'C, The residue was 
partitioned between diethyl ether and water, with some saturated 
aqueous sodium chloride solution added to assist in separation of the 
layers. The aqueous pha.se was washed widi an additional 100 mL of 
ether. The combined organic extracts were dried over sodium sulfate, 
filtered, and concentrated in vacuo. The residual gum was purified by 
flash chromatograpy on silica gel (elution with 97:3:0.3 and then 
95:5:0.5 methylene chloride:methanol:-ammonium hydroxide) to give 
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the title compound (4.8g). 400 MHi iH NMR {CDCI3) was con.si?;tent 
with the assigned stiuaure. Mass spectnim (PB-NH3/CI): m/e = 337 
(M + H). 

Step IB 2^:^.S-dimethvlphenvn-3-f: ^-f4Wpvridin>4-vnbutvlamino1- 
ethvlM^Mndole-5-carboxvlic acid ethvl ester 
To a dry flask were added 5.0 g (14.9 mmol) of 3-(2- 
aminoethyl)-2-(3,5-dimethylphcnyl)-lW-indole-5-carboxylic acid ethyl 
ester. 1,98 g (I3.5 mmol) of 4.(pyridin^-yl)butyraldehyde (diluted 
with 0.5 mL of CDCI3), 8.12 g (67.7 mmol) of anhydroa^ magneshun 
sulfate, and a magnetic stirring bar. The flask was pui^ged with 
nitrogen, cooled to -10 'C, and stirred as 1 1.5 mL of dry CDCI3 was 
introduced gradually by syringe. The mixture was stirred under 
nitrogen for about 20 minutes. Next, the septum was removed, and 670 
mg (17.6 mmol) of sodium borohyrdide was added rapidly. The septum 
was immediately rqjlaced, and the system was again purged with 
nitrogen. The mixture was stirred under nitrogen at about -5 °C as 10 
mL of dry methanol was added gradually by syringe. After a few 
minutes at this temperature, the reaction was removed from the cooling 
bath and partitioned between 80 mL of ethyl acetate and 100 mL of 
water. The organic layer was dried over sodium sulfate, filtered, and 
concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (elution with a gradient of 4-9% methanol 
in methylene chloride; repeated using 5-15% methanol in methylene 
chloride) to give the title compound (3.19 g), 500 MHz IH NMR 
(CDCI3) was consistent with the assigned simcturc. Mass spectrum (PB- 
NH3/CI): m/e = 470.4 (M + H). An additional 1.91 g of less pure 
material wa.s also isolated. 

Step IC :^42-(benzvloxvcarbonvl-t4-(pvridinT4- 

ynbutvl1amino1ethvn-2-(3.S-dimethvlphenvn-l/y-indole>5- 

carhoxvlic acid ethvl ester 

A solution of 3.19 g (6.83 mmol) of 2-(3^- 

dimethylphenyl)- 3-[2-[4-Cpyridin-4-yl)butylamino] ethyl]-I//-indole-5- 
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carboxylic acid ethyl ester in 25 mL of dry methylene chloride was 
stirred under nitrogen and cooled to -78 'C in a dry icc-acctonc bath as 
2.38 mL (1.76 g. 13.7 ininol) of A/^'diisopropylethylamine was added, 
followed by gradual addition of 3.4 mL (4.06 g; 23.7 mmol) of benzyl 
chloroformate by syringe, in portions. After about 2.5 hours, the 
solution was removed from the cooling bath and allowed to warm to 
room temperature. It was then panitioned between ethyl acetate and 5% 
aqueous potassium bisulfate solution. The organic phase was dried over 
magnesium sulfate, filtered* and concentrated in vacuo. Purification of 
the residue by flash chromatography on .silica gel (elution with a 
gradient of 0.5-10% methanol in methylene chloride) afforded a 
quantitative yield of the product as a yellow foam. 500 MHz I H NMR 
was complex, owing to the existence of rotamers, but was consistent 
with the assigned stmcture. Mass spectrum (PB-NH3/CI): m/e = 604.3 
(M + H). 

Step ID 342-rbcnzvlo xvcarbonvUf4-(pvridin-4-vnbutYnamino1- 

ethvn>2>f3:5^imethvlphenvn- 1 H>indole-S-cartx)Xvlic acid 
hydrochloride 

A solution of 4,1 1 g (6.83 mmol) of 3-[2- 
[benzyloxycarbonyl-[4-(pyridin-4-yl)butyl]amino)ethyl]-2-(3,5- 
dimethylphenyl)-l//-indole-S-carboxyIic acid ethyl ester in 161 mL 
(80.5 mmol) of 0.50 N KOH in methanol was stirred at about 60 T as 
19 mL of water was added gradually. Stirring was continued at reflux 
overnight. The cooled mixture was concentrated in vacuo to give a 
yellow solid, which was partitioned between 250 mL of a 1:1 ethyl 
acetate-tetrahydrofuran mixture and 250 mL of 0.5 N HCl. The organic 
phase was washed twice with 0.5 N HCK then dried over magnesium 
sulfate, filtered, and concentrated in vacuo. The resulting solid was 
ttinirated with diethyl ether and collected on a filter to give (after 
drying) 3.46 g of yellow solid, mp 133.5-137.5 *C; homogeneous by 
TLC (95:5:0.5 CH2Cl2-MeOH.AcOH). 500 MHz IH NMR (DMSO-de) 
was consistent with the assigned structure. Mass spectrum (ESI): m/e » 
576.4 (M + H)-^ 
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Step IE r?4?.>f3.5-dimethvlphgnvlVS4rTiOTT?hQline-4-carhQnvn'l//- 
indnl>:^-vllethvll>r4.pvridin-4>vlhutvhcarhamic acid benzvl 
e.ster 

A mixture of 100 mg (0J63 minol) of 3-r2- 
[benzyloxycarbonyl-[4-(pyridm-4-yl)butyI]amino] cthyl]-2-(3,5- 
dimethylphenyI)-l//-indoIe-5-carboxylic acid hydrochloride 101.7 mg 
(0.196 mmol) of PyBOP reagent, 0.085 mL (85.2 mg, 0.978 ramol) of 
morpholine, and 1 mL of dry methylene chloride was stirred under 
nitrogen at room temperature in a stoppered flask. After 5 days, the 
solution was partitioned between ethyl acetate and sanirated aqueous 
sodium bicarbonate solution. The organic phase was dried over sodium 
sulfate, filtered, and concentrated in vacuo. Purification of the crude 
product by flash chromatography on silica gel (gradient elution with 1- 
4% MeOH in CH2CI2) afforded a quantitative yield of the title 
compound as a yellow gum; homogeneous by TLC in 95:5 CH2C12- 
McOH. 500 MHz NMR (CDCI3) was complex, owing to rotamers, 
but was consistent widi the assigned structure. Mass spectrum (ESI): 
m/e = 645.6 (M + H). 

Step 1 F [2-f3.5-dimethv lphenvn-3>r2-(4-Dvridin-4^vlbutvlamino)- 
ethvl1-l//-indol-S-vHmnmholin-4-vlmethanone 
A mixture of 1 13 mg (0. 1 75 mmol) of [2.[2-(3,5- 
dimethylphcnyl)-5-(morpholine-4.carbonyJ)-I//-indoI-3-yI]ethyll-(4- 
pyridin-4-ylbutyl)carbamic acid benzyl ester, 50 mg of 20% palladium 
hydroxide on carbon, and 10 mL of 2-methoxyethanol was shaken with 
hydrogen (approx, 50 psig) in a pressure vessel for 2.5 hours. The 
catalyst was removed by filtration through Celite, and the filtrate was 
concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (gradient elution from 99:1:0.1 to 94:6:0,6 
CH2Cl2-MeOH-concd. NH4OH) yielded 532 mg (60%) of a while, stiff 
foam; homogeneous by TLC in 95:5:0 J CH2Cl2-MeOH-concd. NH4OH. 
500 MHz NMR (CDCI3) was consistent v/ith the assigned structure. 
Mass spectnim (ESI): m/e = 51 IJ (M + H). 
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Step A: 4-(4.pvridvn-3-pentvn> 1 -nl 

4.Bromopyridine hydrochloride salt (5.5 g) was dissolved 
in a solvent mixture comprising iriethylaminc (50 mL) and water (10 
mL). Anhydrous lithium chloride (100 mg), cooper (I) bromide 
powder (100 mg) and but-3-yn-l-ol (II 7g) was added to the pyridine 
sail and the mixture stirred as an active nitrogen gas stream passed 
gently through the solution for approximately 15 minutes after which 
time tctrakis(triphenylphosphine)paUadium (250 mg) was added. The 
reaction mixnire was healed to reflux under a nitrogen atmosphere and 
maintained at reflux for 2.5h after which heating was stopped and the 
reaction allowed to cool to room temperature. The mixture was 
concentrated in vacuo and tiie residue treated wiA 3 M sodium 
hydroxide, extracted with chloroform and concentrated in vacuo. 
Purification of the residue by flash chromatography on silica gel (ethyl 
acetate) gave the title compound (3.74 g). 

StepB: 4>f4-pvridyn-b»tan-i-0l 

4-(4-Pyridyl)-3-butyn-l-oi (3.5g) was dissolved in 
methanol (100 mL) in a Pair hydrogenation bottle and platinum (IV) 
oxide (Adams* Catalyst] (0.3g) was added The Parr bottle was placed 
on a Parr hydrogenation apparatus and the solution hydrogcnated at 40 
psi for 2,5h after which time the starting material had been judged to be 
consumed by TLC. The spent catalyst was removed by filtration 
through a Celite pad and the pad carefully washed with more methanol. 
The combined filtrates were evaporated under reduced pressure on a 
rotary evaporator and the oily residues then subjected to column 
chromatography on a short silica column using neat ethyl acetate as the 
eluant to provide the title compound (3.0 g). 



Step C: 



4-(pvridin-4-vnbutvraldfthvdf^ 



V 
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Oxalyl chloride (1.45 mL of a 2M solution in dry 
methylene chloride) was placed in an oven<lried flask and cooled lo 
-7R°C using a dry ice and acetone cooling bath and a solution of DMSO 
(0.413 mL) in dry methylene chloride (1 mL) added drop by drop to 
the oxalyl chloride over 3 minutes and stirred for a further 3 minutes. 
A solution of 4-(4-pyridyl)-buian-l-ol (400 mg) in dry methylene 
chloride (5 mL) was added to the reaction flask over approx. 3 minutes 
and the reaction stirred for 15 minutes. Anhydrous uiethylamine (2.03 
mL) was added and the reaction mixture stirred for another 2 hours 
during which time the cold bath had warmed up to room temperature. 
The reaction was quenched by the addition of saturated brine and then 
partitioned with methylene chloride. The aqueous layer was discarded 
and the methylene chloride extract dried over anhydrous sodium sulfate 
powder, filtered and evaporated under reduced pressure to leave an oily 
residue. The product was isolated by column chromatography on silica 
gel using ethyl acetate as eluant (301 mg). 

Following a procedure similar to that described in 
EXAMPLE K the following compounds were prepared: 




Me 



Example # 


X-R7,RR 


Rl 


m/e 
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lA 


Me 1 
Mb 


4-pyridyl 


523 (M + H) 


IB 


Me 9 


3-pyridyl 


523 (M + H) 


IC 


9 


4-Dvridvl 


532 (M + H) 


ID 


0 




532 (M + 

*/a/^ \1T1 Til/ 


IE 


<x« 


4-pyridyI 


552 (M + H) 


IF 




4-pyridyl 


578 (M + H) 




0 


j-pynayi 




IH 


0 

II 

O 


4-pyridyl 


495 {M + H) 


11 




3-pyridyl 


511 (M + H) 
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]J 




0 


3-pyridyJ 


611 (M + H) 


IK 


H: 




4-pyridyl 


611 (M + H) 


IL 




Me 


3-pyridyl 


537 (M + H) 


IM 


0 

V 

Me 


4-pyridyl 


539 (M + H) 


IN 


V 

Me 


3-pyridyl 


539 (M + H) 


10 






4-pyridyl 


563 (M + H) 


IP 


/===\ ° 


4-pyridyl 


543 (M + H) 
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10 


0 

V 

Me 


4-pyridyl 


537 (M+H) 


IR 


A ^ 






IS 


9/- 


4-pyridyl 


557 (M + H) 



EXAMPLES 




Me 



1 ■f7.azabicvclor2.2. 1 1hept.7-vn.2.f2.f 3..S.dimethvlphenvl>-3-r2-r4-f4. 
Dvridin-3-vnbutvlamino1ethvn-l //-indnl-S-vn.2-methvlpn>pan- 1 -nne 

dihvdrochloride 

Step2A 2.f2.f3.5.dimethvlphenvn.3.f2.fA.fpvridin.^. 

vnbutvlaminolethvll. 1 //-indol-5-vn.2.methvlpropionic acid 

ethyl c«cr 

A dry flask containing 3.00 g (7.93 mmol) of 2-(3-(2. 
aminoethyI)-2-(3.5-dunethylphcnyl)- 1 //-indol-5-ylJ-2-methylpropionic 
acid ethyl ester (prepared essentially as described in EXAMPLE I from 
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ethyl 2-(4-hydrarinophcnyl)-2-methylpropionate), 4.76 g (39.7 nunol) 
of anhydrous magnesium sulfate, and a magnetic stirring bar was fitted 
with a septum and needle adapter leading to a Firestone valve. The flask 
was thoroughly purged with nitrogen, and Ae mixture was cooled in an 
ice-methanol bath at -10 to -5 'C and stirred vigorously as a solution of 
1.32 g (8.88 mmol) of 4<pyridin-3-yI)butyraldehyde in 15 mL of dry 
CDClj was added gradually by syringe over 10-15 minutes. The 
resulting mixture was stinred under nitrogen at -10 to -5 'C for 40-45 
minutes. Then the septum was removed just long enough to add 390 mg 
(10.3 mmol) of sodium borohydride. The mixture was stirred under 
nitrogen at -10 to -5 'C as 10 mL of dry methanol was added dropwisc 
by syringe over several minutes. After 30 minutes, the mixture was 
removed from the cooling bath and partitioned between 90 mL of ethyl 
acetate and 90 mL of water. The organic layer was washed with 2 x 30 
mL of brine, then dried over anhydrous sodium sulfate. The filtered 
solution was concentrated in vacuo, and the residue was flash 
cbromatographed of silica gel (gradient clution with 0-10% methanol in 
methylene chloride). Fractions containing product and a small amount 
of unreacied starting material were combined and concentrated to give 
3.00 g of light beige, stiff foam, used directly in the next step without 
further purification or characterization. 

Step2B 2^r3-r2-fbenzvloxvcaTtonvUf4-fnvririin,'^- 

vnbutvnaminolethv[l-2-f3.5-di methvlDhenvlVIH-indoK'i- 
vlV2-methvlDrapiQnic acid ethvl ester 
A solution of 3.00 g (max. 5.86 mmol) of crude 2-I2-(3,5- 
dimethylphenyl).3.[2-[4.(pyridin.3-yl)butylamino)ethyl]-l//-indoI-5-yl]- 
2-methylpropionic acid ethyl ester in 30 mL of dry methylene chloride 
was stirred under nitrogen with cooling in a dry-ice-acetone bath. To 
this solution was added by syringe 1.106 mL (820 mg, 6.36 mmol) of 
N.W-diisopropylethylamine. Then 0,956 mL (L14 g, 6.36 mmol) of 
benzyl chloroformate was added drop wise by syringe over 5-10 
minutes. After 20 minutes, the solution was removed from the cooling 
bath and allowed to warm to room temperature. After 2 hours, the 
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solution was diluted with 50 mL of methylene chloride, transferred to a 
separatory funnel, and shaken with 80 mL of water. The organic phase 
was dried over magnesium sulfate, filtered, and concentrated in vacuo. 
Flash chromatography of the residual gum on silica gel (gradient elution 
with 0.2-2% mcdianol in metfiylene chloride gave 2.81 g (55% overall 
for Steps 1 and 2) of pale, golden-yellow gum; virtually homogeneous 
by TLC in 95:5 CHjClj-MeOH. 500 MHz NMR (CDCI3) was 
complex, owing to rotaraers. but appeared to be consistent with the 
assigned stnicture. Mass spectnmi (ESI): m/e = 646 (M + H). 

Step 2C 2-f3-r2'fhen7,vloxvcarhnnY|. f4.rpvririin.1. 

Vnbutvnamino}rthvn.2-(VS.HimPrhvlphenvlUi;/.inH^|.^. 
vn-2-methvlnnapiQnir nmrf 

A mixture of 2.78 g (4.30 mmol) of 2-{3-[2- 
[benzyloxycarbonyH4-(pyridin-3-yI)butyl]amino]ethyI]-2-(3.5- 
dimethylphenyl)-|//-indol-5-yl)-2-methylpropionic acid ediyl ester in 
43.0 rool (21.5 mmol) of 0.5 M potassium hydroxide in methanol and 
25 mL of tetrahydrofiiran was stilted under nitrogen and heated to 
reflux. To the resulting solution was gradually added 18 mL of water, 
and the solution was maintained at reflux for 39 hours. It was then 
cooled and concentrated to small volume, accompanied by precipitation. 
The mixnire was treated ^^-ith 10.75 mL (21 .5 mmol) of 2 N 
hydrochloric acid and agitated for a few minutes. The solid was 
collected on a filter and washed thoroughly with water. After suction- 
drying under nitrogen, the solid was trinirated and washed with diethyl 
ether and vacuum-dried to yield 2.43 g (92%) of cream-colored 
powder, mp 152-154 'C (partial dec): homogeneous by TLC in 90:10 
CHjClz-MeOH. 500 MHz >H NMR (DMSO-d^) was consistent with the 
assigned .ttrucniie. Ma.«!S speanim (ESI): m/e = 618 (M + H). 

Step 2D f2-f5-f2-f7-azahicvclor? 7 1 lhp pt.7-vn. 1 . 1 .Him^thvi.?. 

QXQCthYl1-2-f3,5-dimethvlnhftnvn-lH-indnl.l -vnethvl1.r4. 
(DVridin-3vnhmvllcaTfaamir. urid benrvl ^sr^r 
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A mixture of of 92,7 mg (0.15 nunol) of 2-I3-[2- 
[bcnzyloxycarbonyl«[4-(pyridin-3-yl)butyI]amino]ethyl)-2-(3i- 
dimethylphenyl)-l//-indoI-5-yl]-2-methyIpropionic acid, R0J2 mg (0.6 
mmol) of 7-azabicycIo(2.2.1]heptaiie hydrochloride, 83.2 mg (0J6 
mmol) of PyBOP reagent, 0,107 mL (77.8 mg: 0.77 mmol) of 
tricthylamine. and 0.75 mL of dry methylene chloride was stirred at 
room temperature in a stoppered flask for 48 hours. The solution was 
then partitioned between 10 mL of ethyl acetate and 10 mL of 0.5 H 
hydrochloric acid. The organic phase was washed with 10 mL of 
saturated aqueous sodium bicarbonate solution and then with 5 mL of 
saturated aqueous sodium chloride solution. The ethyl acetate phase was 
then dried (magnesium sulfate), filtered, and concentrated in vacuo at 
room temperature. The residue was purified by preparative TLC on 6 
Analtech tapered silica gel plates (20 x 20 cm), which were developed in 
95:5 CH2CI2-MCOH. The product band from each plate was isolated, 
combined, and extracted with 95:5 CH2Cl2-MeOH. Concentration of the 
extracts in vacuo yielded 85.9 mg (82%) of a veiy pale yellow glass; 
virtually homogeneous by TLC in 95:5 CH2Cl2-MeOH. 500 MHz IH 
NMR (CDCI3) was complex, owing to rotamers, but was consistent with 
the assigned structure. Mass spectrum (ESI): m/e = 697.6 (M H). 

Step 2E l-r7-azabicydQr2,2.11hept-7-yn>2M2-(3,^dimgthylphpnyl)- 
3-r244-fovridin-3-vnbutvlaminQlethvn.l//>indQt-5-v]L2, 

rngthylpropan-l-onp 

A mixmre of 80.2 mg (0.1 15 mmol) of (2-[5-(2-(7- 
a2abicyclo[2.2. 1 )hcpt-7.yl)-l .1 ^imethy[-2-oxoethyl}-2-(3,5- 
dmlelhylphenyl)-l//-indol-3-yl]eAyI].[4-(pyridin•3yl)butyl]carbamic 
acid benzyl ester, 40 mg of 10% palladium on carbon, 4 mL of absolute 
ethanol, and 4 mL of ethyl acetate was shaken with hydrogen (46 psig) 
in a pressure vessel for 6 hours. The catalyst was removed by filtration 
through Celiie under nitrogen, and the filtrate wa.<; concentrated in 
vacuo at room temperature. The residue was purified by preparative 
TLC on 4 Analtech tapered silica gel plates (20 x 20 cm), which were 
developed in 92.5:7.5:0.75 CH2Cl2-MeOH-concentrated NrH40H. The 
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product band from each plate was isolated, combined, and extracted 
with 92.5:7.5:0.75 CH2Cl2-MeOH-concentrated NH4OH. Concentration 
of the extracts in vacuo yielded 53.8 mg (81%) of a pale yellow, stiff 
gum or glass; essentially homogeneous by TLC in 92.5:7 .5.'0.75 
CH2Cl2-MeOH-concentrated NH4OH. 500 MHz 'H NMR (CDCI3) was 
consistent with the assigned structure. Mass spectram (ESI): ni/e = 
563.5 (M + H). 

Step 2F I -f7-azabicvclor2.2. 1 1hent.7-vn.2-r2.n S-HimPthviph^t^y |). 

3-f 2-r4-(nvndin-3>vl)butvlaininn1ethvn- 1 t^ -indnl-S-vn-7. 

methvlDfopan-l -one dih vdrochloridp. 

A solution of 42.8 mg (0.0760 mmol) of l-(7- 
azabicyclo[2.2.1]hepi-7-yl)-2-(2-(3,5-dimethylphenyl). 3-[2-[4-(pyridin. 
3-yl)butylamino]ethylMH.indol-5-yl]-2-methylpropan-l-<Hie in 1.5 mL 
of methanol was treated with 0.152 mL (0.304 iranol) of 2 H 
hydrochloric acid. The solution was agitated and allowed to stand 
briefly before being filtered. The filtrate was evaporated to dryness 
under nitrogen, and the residue was triturated with diethyl ether. The 
resulting solid was collected on a filter, washed with additional ether, 
and dried to yield 46.5 mg (96%) of light goldcn-tan powder, mp >I60 
'C (gradual: preliminary softening). 500 MHz 'H NMR (DMSO-dft) 
was consistent with the assigned stmcture. 



PREPARATION OF .SYNTHETir TNTFRMFHT ATPfi 
Step A: Ethyl f+/0.2-(4-nitronhenvnpmpinnat^ 

To a solution of 9.76 g (50 mmol) of (+/-)-2.(4. 
nitrophenyOpropionic acid in 150 mL of absolute ethanol was added 3.0 
mL of concentrated sulfuric acid. The resulting solution was srirrcd at 
renux under nitrogen. After 6 hours, the solution was cooled and 
stirred vigorously as 250 mL of saturated aqueous sodium bicarbonate 
solution was added gradually (Caution: foaming). The mixture was 
then partitioned between 750 nvL of ethyl acetate and 500 mL of water. 
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The organic layer was washed with 100 mL of saturated aqueous sodium 
bicarbonate solution and then with 100 mL of saturated aqueous sodium 
chloride solution. The organic phase was dried over magnesium sulfate, 
filtered, and concentrated in vacuo to give 10.86 g (97%) of an oil; 
homogeneous by TLC in 9:1 hcxanc-cthyl acetate. 400 MHz NMR 
(CDCI3) was consistent with the assigned structure. 

Step B: . Ethvl 2-methvl-2-(4-nitTophenvnpropiQnate 

A suspension of 924 (23 mmol) of sodium hydride (60% in 
oil) in 21 mL of dry N^-dimcthylformamide was stirred under 
nitrogen in an ice bath as a solution of 4.68 g (21 mmol) of ethyl (+A)- 
2-(4-nitrophenyl)propionate in 20.5 mL of dry /VW-dimethylformamidc 
was added gradually over about 10 minutes. An intense violet color 
developed during the addition. The mixture was then allowed to warm 
to room temperature. After about 1 hour, the mixture was again cooled 
in an ice bath as a solution of 1.44 mL (3.28 g; 23 mmol) of methyl 
iodide in 5 mL of dry A^//-dimethyIfoimamide was added dropwise by 
syringe over about 10 minutes, while maintaining the internal 
temperature at 10-15 *C. The mixnire was allowed to wan[n to room 
temperature, and the color changed to brown. After 1 hour, an 
additional 187 mL (426 mg, 3 mmol) of iodomethane was added By 
the next day, the mixnixe consisted of a suspension of some grayish solid 
in a golden liquid. It was stirred vigorously and quenched by gradual 
addition of 10 mL of 5% aqueous potassium bisulfate solution. The 
mixture was partitioned between 400 mL of diethyl ether and 400 mL 
of waten The organic layer was washed with an additonal 3 x 400 mL 
of water and then with 50 mL of saturated aqueous sodium chloride 
solution. The organic phase was then dried over magnesium sulfate, 
filtered, and concentrated in vacuo. Flash chromatography of the 
residue on silica gel (elution with 19:1 hexane-ethyl acetete) yielded 
4.31 g (R7%) of an oil; homogeneous by TLC in 9:1 hexane-ethyl 
acetete. 400 MHz 1h NMR (CDCI3) was consistent with the assigned 
structure. 
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StepC: Ethvl 2>(4-AmmophenvlV%inpt>^Y!rTf^P^""^^ 

A mixture of 4.27 g (18 mmol) of ethyl 2-methyl-2.(4- 
nitrophenyl)propionaie, 200 mg of 10% palladium on carbon, and 120 
mL of absolute ethanol was shaken with hydrogen (initial hydrogen 
pressure 47 psig) in a pressure vessel for 2 hours. The catalyst was 
removed by filtration through Celite under nitrogen, and the filter cake 
was washed with additional ethanoL Conceniraiion of the filtrate in 
vacuo at up to 50 gave 3.74 g (100%) of an oil; homogeneous by 
TLC in 4:1 hexane-EtOAc- 400 MHz NMR (CDCl3> was consistent 
with the assigned stmcture. Mass spectrum (ESI): m/e = 208 (M + H). 

Step D: Ethvl 2-f4-hvdrazinQphenvn-2-methvlpropionatf^ 

A sohition of 3.725 g (18 mmol) of ethyl 2-(4. 
aminophenyI)-2-methyIpropionate in 18 mL of concentrated 
hydrochloric acid was stirred at -10 to -5 'C in an ice-acetone bath as a 
solution of 1.29 g (18.7 mmol) of sodium nitrite in 7.5 mL of water was 
added dropwise over about 15 minutes. Stirring was continued at diis 
temperature for an additional 30 minutes. Next, a small amount of 
insoluble solid was removed by filtration into a cold receiving flask. 
The filtrate was then added dropwise over 10-15 minutes to a solution 
of 20.3 g (90 nunol) of stannous chloride dihydrate in 14.5 mL of 
concentrated hydrochloric acid stirred under nitrogen in an ice-acetone 
bath. The addition was carried out at such a rate that the internal 
temperature remained at about -5 'C. A gummy material separated 
during the addition. After completion of the addition, stirring was 
continued at -10 to -5 'C for 1 hour. The aqueous phase was decanted, 
and the residual gum was dissolved in 250 mL of ethyl acetate. The 
ethyl acetate solution was treated cautiously with 250 mL of saturated 
aqueous sodium bicarbonate solution and shaken in a separaiory funnel. 
The ethyl acetate layer was washed with 50 mL of saturated aqueous 
sodium chloride solution. The entire mixture was filtered before 
separation of the phases. The ethyl acetate phase was dried over 
magnesium sulfate, filtered, and concentrated in vacuo at room 
teraperanire to yield 2,59 g (65%) of an oil. 500 MHz 1 H NMR 
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(CDCI3) was cxsnsistem with the assigned structure and indicated that 
only minor impurities were present. 

Following a procedure similar to that described in 
EXAMPLE 2, the following compounds were prepared: 




Example # 


X-R7,R8 


R| 


Tofc 










2A 


HMe. Me 
0 


4-pyridyl 


574 (M + H) 


2B 


HMg. ^Me 
0 


4-pyridyl 


574 (M + H) 


2C 


0 


4-pyridyl 


574 (M + H) 


2D 


/ \ HMe^ Me 
Me 


4-pyridyl 


594 (M + H) 





/ 1 Me. Me 
0 


4-pyridyl 


JDf {M + H) 


2F 


/ 1 Me Me 

o 


3-pyridyI 


537 (M + H) 






4-pyridyl 


620 (M + H) 


2H 


Me N 
Me-*^ 


4-pyridyl 


609 (M + H) 


21 


1 1 Me. Me 

0 


3-pyridyI 


553 (M + H) 


21 


?^^Me^ Me 
0 


4-pyridyl 


553 (M + H) 


2K 


Me 

?^^Me^ Me 
Me'^'^Y^ 
0 


3^)yridyl 


581 (M + H) 


2M 


/ 1 Me^ Me 
Me S 


3-pyridyl 


565 (M + H) 
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2N 


/ IMe^ Me 


4»pyridyl 


565 (M + H) 


20 


nV^ HMe Me 
0 


4-pyridyl 


591 (M + H) 


9P 


HMe Me 






2Q 


1 Me Me 
0 


3-pyridyl 


551 (M +.H) 


20 


OMe Me 
0 


4-pyridyl 


551 (M + H) 


2S 


/jrnl Me. ,Me 
0 


3-pyridyl 


653 (M + H) 


2T 


Me 

fl Me. Me 
Me ]r ^ 
0 


3-pyridyl 


579 (M + H) 


2U 


Me 

flMe. Me 
0 


4-pyridyl 


579 (M + H) 
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2V 




3-pyridyI 


605 (M + H) 


2V 


1 1 Me. Me 


4-pvridyl 


605 (M + H) 


2W 


w_ Me^ Me 


4-pyridyl 


563 (M + H) 



EXAMPLE 3.1 

Mb— \ 




CH3 



S-t2-(3.S-dimethvlphenvn-3-f2-f4-(pvridin-3-vnbutvlamino1ethvM//- 
inHr.l.S.vn-l-ethvl.4.4-dimethvl-2.4-dihvdropvra2ol-3-one 

Step3.1A 2-ethvl-4.4-dimethvl-5-f4.nitrophenvl)-2.4. 
dihvdropvrazo)-3-one 

A mixture of 1. 00 g (4 mmol) of 2^-dimethyl-3-{4- 
nitropbenyl)-3-oxopn)pionic acid methyl ester (Yang, C.>Y.: Wnek, G. 
E., Polymer. 1992. 33. 4191-4196), 3.00 g (20 mmol) of 
elhyihydrazine oxalate, R mL of 2-methoxyethanol. and 4 mL of glacial 
acetic acid was stirred under nitrogen at gentle reflux for 24 hours. 
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The cooled solution was concentrated in vacuo. The residue was 
partitioned between ethyl acetate and water. The ethyl acetate phase was 
washed with additional water and then with saturated aqueous sodium 
chloride solution. The organic solution was dried over magnesium 
sulfate, filtered^ and concentrated in vacuo to give 703 rag (67%) of 
light yellow crystals, mp 121-122 'C; homogeneous by TLC in 2:1 
hexane-EtOAc. 500 MHz NMR (CDCI3) was coasistent with the 
assigned stmcture. Mass spectrum (PB-NH,/CI): m/e = 232.1 (M - Et), 
265.1 (M + H). 

Step3.1B 5-f4>aminoDhenv[V2-ethvU4.4.dimethvl>2.4>dihvdrQ- 

Hydrogenation of 2-cthyl-4,4-dimethyl-5-(4-nitrophenyl)- 
2»4-dihydropyrazol-3-one according to the procedure of Example 3.2 
Step E afforded a quantitative yield of light yellow-tan solid, mp 118- 
120.5 'C; homogeneous by TLC in 1:1 hexane-EtOAc and 98:2 CH2CI2- 
MeOH. SCO MHz iH NMR (CDCI3) was consistent with the assigned 
structure. Mass spectrum (ESI): m/e = 232.1 (M + H). 

Step 3.1c 2-^tl)yl'^f^'hy<hi^anQpligPVI> 4,4-dim6thYl-2.4- 
dihy<iropyrarpi'3"Qnc 

This material was prepared from 5-(4-aminophenyI)-2- 
ethyl-4,4-dimethyl-2,4-dihydropyrazol-3-one according to the 
procedure of Example 2 REACTION INTERMEDIATES, Step D, 
except diat the entire reaction mixture from the stannous chloride 
reduction was stirred in an ice bath and treated cautiously with excess 
saturated sodium caibonate solution (CAUTION: foaming), resulting in 
precipitation. This material was transferred to a separatory funnel and 
shaken with 2:1 Et20-CH2a2. The mixture was filtered before 
separation of the phases. The aqueous phase was extracted further with 
several ponions of ethyl acetate. The combined organic fraction.*; were 
concentrated in vacuo to give an 80% yield of an amorphous, light 
yellow-orange solid, mp 131.5-135 'C dec; ill-defined by TLC in 95:5 
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CHaClz-MeOH. 500 MHr » H NMR (CDCI3) was consistent with the 
assigned structure. 

Step3,lD 5-f3-f2-aminoftthvlV2.ri..S>dimethvlphf^nviV1//.inrfnl.S-v 
2-ethvl-4.4>dimethvl-2.4-dihvdropvra2ol>3>Qne 
This compound was prepared from 2-ethyl-5-(4- 
hydrazinophenyl)- 4,4-dimethyl-2,4-dihydropyrazoI-3-one and 3- 
chloropropy] 3,5-dinicthylphcnyI ketone according to the procedure of 
Example 3.2 Step A, except that the reaction time was IS hours. Flash 
chromatography of the crude product on silica gel (gradient elution with 
97:3 and 95:5 CH2Cl2-MeOH followed by 95:5:0,5 and 92.5:7,5:0.75 
CH2Cl2-MeOH-concd. NH4OH) gave a 27% yield of light tan, stiff foam; 
homogeneous by TLC in 92-5:7.5:0.75 CH2Cl2-MeOH-concd. NH4OH. 
500 MHz IH NMR (CDCI3) was consistent with the assigned structure. 
Mass spectrum (PB-NHs/Q): m/e = 4032 (M + H). 

Step3.1E 5>f2-f3.5-dimethvlphenvn-3>r2-r4>rpvridin-3- 

vnbutvlamino1ethvM//-indol>5>vn-2-ethvl-4.4-dimethvU 

2,4^ihy(irppyragQl"?"png 

A mixture of 82.5 mg (0.205 mmol) 5-[3-(2-aminoethyl)-2- 
(3,5-dimethylphenyl)-l//-indol-5-yl]- 2-ethyl-4,4.dimethyU2,4- 
dihydropyrazol-3-one and 124 mg (0.475 mmol) of magnesium sulfate 
was purged with nitrogen and stirred in an ice-methanol bath at about 
-10 to -5 T as a solution of 34.3 mg (0. 23 mmol) of 4Kpyridin-4- 
yl)butyraldehyde in 0.500 mL of dry CDCI3 was added gradually by 
syringe. The mixture was stirred under nitrogen at this temperature for 
30 minutes. The septum was removed just long enough to add 10.0 mg 
(0.265 mmol) of sodium borohydride, and the solution was repurged 
with nitrogen. The mixmre was stirred at -10 to -5 *C as 350 mL of 
dry methanol was added gradually, and stirring was continued at this 
temperature. After 45 minutes, the mixture was partitioned between 
ethyl acetate and water. The ethyl acetate layer was washed with brine, 
then dried over sodium sulfate, Hltered, and concemrated in vacuo. The 
residue was purified by preparative TLC on 6 1000-micron silica gel 
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GF plates (developed in 87.5:12.5 CH2Cl2-MeOH). Isolation of the 
product band (by extraction with 90:10:1 CH2Cl2-McOH-concd. 
NH4OH) gave 49.8 mg (45%) of a light beige, stiff foam; essentially 
homogeneous by TLC in 90:10 CHiCh-MeOH. 500 MHz m NMR 
(CDG3) was consistent with the assigned stnicture. Mass spectrum 
(ESI): m/e = 536.4 (M + H). 



l>(2-(3,g-dirTiethylphcnyl)'342-(4-pyridin-3\Yl-butYlamm^ 

indol-5-v1 M^methvl-l .4-dihvdrotEtrazol-5-one 

Step 3.2A 2-r2-(3.5-dimethvlphenvlV5>nitro>l//>indol-3-vn&thvlamine 
To a solution of 3-chloropropyl 3,5-dimethylphcnyl ketone 
(2.5g in 13.5 mL rerr-butanol) was added 1.65 g 4*nitrophenylhydrazine 
and stirred for 20 minutes at room temperature. At this time» lOR mL 
of 90% aqueous methanol was added and the mixture heated to reflux on 
an oil bath. After 16 hours, the mixture was cooled to room 
temperature and the volatiles removed in vacuo. The residue was 
triturated with ethyl acetate and allowed to stand at 0 °C for 8 hours. 
Filtration of the resulting suspension gave the cmde title compound as 
the hydrochloride salt (1.4 g). 

Step 3.2 B 1 2-r2-f 3.S-dimethvlDhenvn-5-nitro. I //>indol-^- 



EXAMPLE 3,2 
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To a solution of 2-[2-(3,5-dimetfiylphenyI)-5-nitro-l//- 
indol-3-yl]cthylaminc (3.0 £ in 80 mL diy methylene chloride) at 0 
was added 4.0 mL triethyiamine followed by 1 .4 mL benzoyl chloride 
and the mixture stirred at low temperature. After 20 minutes, the 
reaction was quenched by the addition of saturated aqueous sodium 
bicarbonate and extracted with ethyl acetate. The organic ponion was 
washed with water and concentrated in vacuo to give the crude title 
compound (1.43 g). 

Step32C Ben7vl^<2-fl-n^>dimefhvlphpnvlV<i,tiifm-!//.indnl.^- 
yllgthyllarrnine 

To a Stirred solution of A^-(2-[2-(3,5- 
dimethylphenyl)-5-nit^o-l//-indol-3-yI)ethyl|benzamide (L7 g in 130 
mL dry tetrahydrofiiran) was added 35 mL of a IM solution of borane 
in tetrahydrofuran and the mixture heated slowly to reflux on an oil 
bath. After 2 hours the mixture was cooled to room temperature and 
the excess borane quenched by the careful addition of methanol. The 
mixture was concentrated to half-volimie. treated with N/f" 
dimethylethanolamine (13 mL) and heated to reflux on an oil bath. 
After 3 hours the mixture was cooled to room temperature and 
concentrated in vacuo. Purification by flash chromatography on silica 
gel (mediylene chloride:methanol, 97 J) gave the title compound (1.5 
g)- 

Step3.2D Bffl? y |>{ 2: j2>( 3,5'4imet h yl ph gnylV5-nitro-l//-indol-?- 
y|]gthyll'(4-pyridin-3-yl-btitynaming 

A mixture of benzyl- { 2-[2-(3,5-dimethy Ipheny l)-5-nitro- 
l//-indol-3-yl]ethyl}amine (700 mg) and 4-pyridin-3-yl butyraldehyde 
(314 mg) were solvated in 30 mL dry methanol to which ca. 2 g 
powdered 3 A molecular sieves were added. The pH of this mixture was 
adju.sted to 5 by the addition of trifluoroacetic acid and then 441 mg 
sodium cyanoborohydride was added and the mixture atirred at room 
temperature. After 48 hours, the mixture was filtered through 
diatomaceoas earth, concentrated in vacuo and purified by flash 
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chromatography on silica gel (methylene chloridermethanohammoniun) 
hydroxide, 96:4:0; then 96:4:1) to give the title compound (676 mg). 

Step3.2E 3>( 2>fbenzvU(4-Dvridin>3-v[>butvnaminQlethvn-^.n, ,S, 

dimethvlphenvlVl//-indoN5-vlamine 

To a stirred solution of benzyl- (2-[2-(3.5Kiimcthylphenyl)- 
5-nitro-l//-iiidol-3-yl]ethyl)-(4-pyridin-3-yUbutyl)amine (350 mg in 30 
mL absolute ethanol) was added ca. 30 mg of RaneyiS) nickel. The 
reaction flask was fitted with a hydrogen balloon, evacuated and 
recharged with hydrogen (3 times) and stirred at room temperature. 
After 3 hours the reaction was flushed with nitrogen, filtered over 
diatomaceous earth and concentrated in vacuo. Purification by flash 
chromatography on silica gel (methylene chloridermethanohanunonium 
hydroxide, 96:4:1) gave the title compound (246 mg). 

Step 3^2F Benzvl-(2-r2^f3.5>dimethvlphenvlV5-isocvanato-l/y4ndol- 
3-vnethvn-f4-Dvridin>3-vl-butvl^amine 
To a solution of 3-{2-[bcnzyl-(4-pyridin-3-yl- 
butyl)amino]ethyl l-2-(3,5-dimethylphenyl)-l//-indol-5-ylamine (120 mg 
in 8 mL dry methylene chloride) at 0 ^'C was added 26.6 mg triphosgcne 
followed by 0.050 mL pyridine and the mixture stirred at low 
temperature. After 50 minutes* the mixture was concentrated in vacuo 
to give the crude title compound (120 mg). 

Step3.2G 143>f24ben2vl-(4>nvridin-3-vUbutvn-amino1ethvlU2>ri.,5. 

dimethvlDhenvlVl//-indol-S-vlK \ .4>dihvdrotetniznl-S>nne 
To a solution of freshly prepared aluminum azide (0.6 
mmol in 6 mL dry tetrahydrofuran) was added 120 mg benzyl- {2-(2- 
(3,5-dimethylphenyl)-5-isocyanaio- l//-indol-3-yl)ethyl } -(4-pyridin-3- 
yl-butyl)amine and the mixnire heated to reflux on an oil bath. After 20 
hours, the mixture was cooled to room temperature concentrated poured 
into a mixture of IM sodium potassium taitarate and ice, stirred 
vigorously for 40 minutes then partitioned between ethyl acetate and 
water. The organic portion was washed successively with 1 M sodium 
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potassium lartarate, water and brine then dried over sodium sulfate. 
Purification of the concentrate by flash chromatography on silica gel 
(methylene chloride :methanoI, 88:12) gave the title compound (58 mg). 

Stcp32H l-f3-f2Jben7vl-r4-pvridin>Vv].biirvnaminolftthvn-2-n.S- 
dimethvlDhenv1V?//-indQU5>vlM-methvl-i.4. 
dihydrptptrazQ)-,S>Qne 

To a solution of l-[3-|2-rben2yl-(4-pyridin-3-yl-butyl)- 
aminojcthyl }-2-(3i-dimcthy[phenyl)-l//-indol-5-yI]-l .4- 
dihydrotetrazol-5-one (25 rag in 1.5 mL dry A/.A^-dimethyIformamide) 
at 0 ""C was added 13 mg poussium carbonate followed by 0.033 mL of 
a 10% solution of iodomethane in methylene cloride, and the mixture 
stirred at low temperature. After 2 hours, the reaction was quenched by 
the addition of saturated aqueous anunonium chloride and the mixture 
extracted with ethyl acetate. The organic portion was washed 
successively with water and brine, dried over sodium sulfate and 
concentrated in vacuo. Purification of the concentrate by flash 
chromatography on silica gel (metfiylene chloride:methanoU 95:5) gave 
the title compound (20 mg). 

Step 3.21 lM2-(3nVdimgthytoyl)-3>f2'(4-p.YridiT]>3'yl- 
bytYlamviQ)cfhylM//-indol-5-yl 14-mgthyM ,4- 

dihvdrQtetrazol-5-one 

To a stirred solution of l-[3-{2-[benryN(4-pyridin-3-yl- 
butyl)amino]ethyl}-2-(3.5-dimetfiylphenyl)-l//-indol-5-yl]-4-methyl- 
l,4-dihydrotetrazol-5*one (20 mg in 4 mL methanol) was added 15 mg 
of 10% palladium hydroxide on carbon catalyst followed by acetic acid 
(0.020 mL of a 30% solution in water). The reaction flask was fitted 
with a hydrogen balloon, evacuated and recharged with hydrogen (3 
times) and stirred at room temperamre. After 30 minutes the reaction 
was flushed with nitrogen, filt^ed over diatomaceous earth and 
concentrated in vacuo. Purification by flash chromatography 
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(methylene chloridermethanohammonium hydroxide, 90:6.5:1) gave the 
title compound (16 mg). m/e = 496 (M ^ H) 

PRgPARATiQN OF SYTSTHETIC INTIRMBPl ATES 

Step A: 4-chloro-A^>niethnicv>A/- niethvlhutvramide 

To a solution of 4-chlorobutyryl chloride (10.0 g in 200 
mL of dry methylene chloride) was added 10.4 g of N.O- 
dimethylhydroxylaraine hydrochloride. The mixture was stincd under 
nitrogen and maintained below 25 *C by cooling in an ice bath as 
necessary while triethylamine (29.1 mL)was added dropwise over about 
20 minutes, resulting in precipitation. After 1.5 hours at room 
temperature, the mixture was concentrated in vacuo. The residue was 
paititioned between 100 mL of diethyl ether and 100 mL of saturated 
aqueous sodium bicaibonate solution. The organic layer was washed 
with an additional 100 mL of saturated sodium bicarbonate, and the 
aqueous fractions were back-extracted with ether. The combined 
organic phases were dried over sodium sulfate, filtered, and 
concentrated in vacuo to give 10.5 g (90%) of an oil, which had 
satisfactory purity by NMR (CX)CI3). Mass spectram (PB-NH3/CI): 
m/e =166 (M + H). 

StepP; 3>ch!orQpropvl 3,5-dimethvlphenvl ketone 

A solution of 10.2 mL (13.9 g; 72 mmol) 5-bromo-m- 
xylene in 200 mL of anhydrous tetrahydrofuran was stirred under 
nitrogen at -78 X as 35.8 mL (84 mmol) of 2.5 M/i-butylliihium in 
tetrahydrofuran was added dropwise. After 15 minutes at -78 'C, a 
solution of 10.0 g (60 mmol) of 4-chloro-/V'methoxy-A/- 
methylbutyramide in 30 mL of anhydrous tetrahydrofuran was added 
dropwise over 25-30 minutes. The resulting solution was maintained at 
-78 •€ for 45 minutes and dien warmed briefly to room temperature. 
The reaction was quenched by addition of 40 mL of 2 N hydrochloric 
acid and then panitioned between ethyl acetate and water. The organic 
phase was washed with saturated aqueous sodium bicarbonate .solution 
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and then saturated aqueous sodium chloride solution. The oi^anic 
solution was dried over sodium sulfate, filtered, and concentrated in 
vacuo. Flash chromatography of the residue afforded 8.91 g (70%) of 
an oil, which had satisfactoiy purity by NMR (CDCI3). 



EXAMPLE 3f3 




Me 



<2-f5-r2>butvlDenta20M-vlV2-r3.5>dimethvlDhenvn.i;/>indQN3- 

vi1ethYn-f4-PYridH^-3-yi'i?Ptyi)amin^ 

Step 3.3A Benzvl-{2-[2-f3.5^imethvlphenvlV5-nitro>l//-indol-3> 

vllethvllcarbamic acid rm -butvl ester 

To a solution of benzyl- f 2-[2-(3,5-dimethy lphenyl)-5-nitro- 
l//^indol.3-yl]ethyl)amine (EXAMPLE 3,2 StcpC, 450 mg in 10 mL 
tetrahydrofuran and 3 mL water) at 0 °C was added a solution of 491 
mg di*fe;7-butyt dicarbonate followed by 236 mg poatssium carbonate 
and the resulting suspension stirred vigourously at 0 ^C. After 50 
minutes, the reaction was quenched by the addition of excess saturated 
aqueous ammonium chloride and the mixture extracted with ethyl 
acetate. The oiganic portion was dried over sodium sulfate and 
concentrated in vacuo. The residue was purified by flash 
chromatography on silica gel (hexanerethyl acetate. 3:1) to give the title 
compound (530 mg). 
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Step3.3B f-7-rs>aTninn.2>(3.^^imethvlnhrnv1V>tf-indQl-3- 
vllftthvnhenrvlcarfaamic arid rrrr-hiltvl CStcr 
Prepared essentially as described in EXAMPLE 3.2E 

starting from benzyI-{2-[2-(3^^iniethyIphenyl)-5-nitro-I//-indol-3- 

yl3ethyl)carbamic acid rcr/-butyl ester (530 rag) to give the title 

compound (387 mg). 

Step 3.3C BenzyUI2-f2-n .S-dimethvlDhp.nvlV5.pentanovlamino-!tf- 
mrioU^-vnethvUcaThamic acid tert-bml ester 
To a solution of (2-I5-amino-2-(3,5-dimcihylphcnyl)-lW- 
indol-3'yl]ethyl)benzyIcarbamic acid rm-butyl ester (200 rag in 10 mL 
dry methylene chloride) at 0 X was added 0.18 mL triethylamine 
followed by the dropwise addition of 0.06 mL valeiyl chloride and the 
mixture srirred at low temperature. After 17 minutes, the reaction was 
quenched by the addition of samrated aqueous sodhim bicartwnate and 
extracted with ethyl acetate. The organic portion was washed 
successively with saturated sodium bicarbonate and saturated ammonium 
chloride then dried over sodium sulfate. Purification of the concentrate 
by flash chromatography on silica gel (hexane:cthyl acetate. 3:2) gave 
the title compound (230 mg). 

Step 3.3D R^n7vl- 1 24 5.r2-hmvlDentazQN 1 -vl V2-(3,5-dimcthyl 

phenvn-l/y-ind n1-l-vl%ethvneflrhamic acid fprf-butvl ester 
To a solution of benzyl-^2-[2-(3^-dimethylphenyl)-5- 
pentanoylamino-l//-indol-3-yl]ethyl)caIbamic acid fcr/-butyl ester (80 
mg in 3 mL dry methylene chloride) was added in order 76.6 mg 
triphcnylphosphine, 21 mg imidazole, 72 mg zinc azide(pyridine 
complex) and 0.048 mL diethyl azodicarboxylate and the mixture 
stirred at room temperature. After 15 hours an additional portion of 
zinc azide-2 pyridine (29 mg) was added. After another 1 hour reaction 
lime, the pot was cooled to room temperature and the reaction mixture 
applied directly to a silica gel column for purification by flash 
chromatography (hexaneimethylenc chloriderethyl acetate, 3:4:1; then 
2:0:1) to give the title compound (57 mg). 
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Step33E Benzvl-(2>r5>f2>butvlDentazoM.vh,7-n5. 

dimethvlDhftnvl V 1 //-indoN3- vllftth vl 1 ami nf> 
To a solution of benzyI-{2-[5-(2-butylpenta^ol-l-yl)-2•<3,5- 
dimethyiphenyl)-l//-indo^3-yI]-ethyl}ca^baxnic acid rerf-butyl ester (57 
mg in 3.5 mL methylene chloride) at 0 was added 0,12 mL anisole 
followed by 0.80 mL trifluoroacctic acid and the mixture stirred at 0 
''C. After 1.5 hours, the mixture was concentrated in vacuo and the 
residual acid removed by azeotrope with toluene to give the crude title 
compound in quantitative yield. 

Step3JF Ben7vU(2>f5-(2>biJtvlpenta7Ql-l-vn-2^G.S^imethvU 

ohenvlV I //>indol-3>vnethvl ) >r 4-nvridin-3-vl.hut vl tomine 
Prepared essentially as described in EXAMPLE 3.2D 

starting from benzyl- |2-(5-(2-butylpentazol-l-y])-2-(3^' 

dimethylphenyl)-l//-indoU3-yI)ethyl)amine (58 mg) to give the title 

compound (43 mg). 

Step3.3G 1 2.rS-f2Amvlpenta7nl-1 -vlV^-n.S-dimeth vlphenvh- 1 

indolO-yHgThyl I ■(4'pyri<llii(i-3-yl-butyi)aroing 
Prepared essentially as described in EXAMPLE 3.21 
starting from benzyl- ( 2-[5-(2-butylpentazoM -y l)-2-(3,5- 
dimethy Ipheny I)- l//-indol-3-ylJcthyl ).(4-pyridiE-3-yl-butyl)amine (43 
mg) to give the title compound (34 mg). m/e = 522 (M -f- H)« 



EXAMPLE 3.4 
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Me 



{2-r2-f3,S-<iirngthylphgnylV.Vf.Vi.^ohutyl'[L2,4]oxadi^^^^^ 
indol*3'yndhyl I "f4>pyririjn-?"yi>bmynqmme 

Step3.4A {24^yYMg-2-f3^5-dimgtf]lv^phgnYl^ltf>mdol-^^ 

vnethvncarbamic add fgrNbutvl e5ster 
Prepared essentially as described in EXAMPLE 3.3 A 
starring from 3-(2-aininoethyI)-2-(3,5-dimetfiylphenyl>l//-indole-5- 
carbonitrile (prepared essentially as described in EXAMPLE 3.2 Step 
A) to give the ritlc compound (300 mg). 

Step 3.4B ^24^f3,g^^^mett^ylphgffylVH/V'hydroxyca^jitr^imid^^ 

l//Mndol>3-vnethvllcarfaamic acid fgr/-butvl ester 
A solution of (2-[5-cyano-2-(3.5-dimcthylphenyl)-lW- 
indol-3-yl]ethyl}carbaraic acid /crr-butyl ester (3(X) mg in 5 mL 
ethanol) was added to a suspension of 725 mg potassium carbonate and 
273 mg hydroxylamine hydrochloride in 7 mL ethanoi and the whole 
heated to reflux on an oil bath. After 21 hours, the mixture was cooled 
to room temperature and filtered to remove solids. The filtrate was 
concentrated in vacuo then partitioned between ethyl acetate and water. 
The organic portion was washed with water, dried over sodium sulfate 
and the concentrate purified by flash chromatography on silica gel 
(methylene chloride nnethanol, 92:8) to give the title compound (105 
mg). 
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Step 3 AC (2-f2-f3.S-dime thvlDhenvn-.S>rS-isQbutvl>Fh2.41nxa^ 
l.vlVlW.indnUVvnethvnrarhamip arid ?r>r;>hiitvl ester 
To a Stirred solution of isovaleric add (0.02S mL in 4 mL 
methylene chloride) was added 1-bydroxybenzotriazole (37.8 mg) and 
H3-dimethylaminopropyl)-3-elhylcaibodiimide hydrochloride (43.6 
mg) and the reagents allowed to mix for 30 minutes. At this time a 
solution of {2-[2-(3,5-dimethylphenyl)-5-(A^-hydroxycarbaminiidoyl)- 
I//-indol-3*yl]ethyl)carbamic acid /err-butyl ester (81 mg in 3 mL 
methylene chloride) was added and the reaction stirred at room 
temperature. After 2 hours, the mixture was concentrated in vacuo and 
purified by flash chromatography on silica gel (methylene 
chloride :methanol, 96:4) to give the. title compound (81 mg). 

Step3.4D 2-r2-r3,S-dimethvlphenvn-S-(5-isobutvl^ri.2.41oxadiazol-3- 

yl)'ltf-indpl'3'yl1cthylaminc 

Prepared essentially as described in EXAMPLE 3.3E 
starting from {2-f2-(3»5-dimethyiphenyl)-5-(5-isobuiyl- 
[U2,4)oxadiazol-3-yl)-l//-indoN3-yl]ethyl)cart)amic acid fm-butyl ester 
(67 mg) to give the title compound (48 mg). 

Step3.4E (2>r2>f3.5-dimethvlphenvn-5 -r5.i5;nhutvi-r 1 .2.41oxadiazoU 

?-yn' I tf-in<iQl'?-yilethyl I "f4-pyridin-3-yl-butynaming 

To a solurion of 2-r2-(3,5-dimcthylphenyl)-5-(5-isobutyl- 
[L2,4]oxadia2ol-3-yl)-l//-indo]-3-yl]cthylanune (22 mg in IJ mL 
chloroform) at 0 "^C was added anhydrous magnesium sulfate (38 mg) 
followed by 4-(3-pyridyl)-butana] (1 1 mg) and the mixmre stirred at low 
temperature for 15 minutes. At this time sodium borohydride (3 J mg in 0.50 
mL methanol) was added and the mixuire stirred at 0° C. After 30 minutes, 
the reaction was quenched by the addition of water and the mixture extracted 
with ethyl acetate The organic portion was washed successively with saturated 
potassiimi carbonate and brine then dried over sodium sulfate. Purification of 
the concentrate by flash chromatography on silica gel (methylene 
chloridermethanol, 92:8) gave the title compound (26.5 mg). m/e = 522 (M + 
H) 
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EXAMPTRTS 




Me 



gthyl1-ltf-indQl-3\vll'gihylH4-pyridm-4'yhbut^ 

Step 3.5 A 2-f3-f2-fgrf--butoxvcarbonvlaminoethvn-2-n.5-dimeth 
phenylVl//»indQl-5-yl%2>inethvl-propiomc acid ethvl 

Prepared essentially as described in EXAMPLE 3.3A 
starting from 2-{3-(2-aininocthyl)-2*(33-diinethylphenyl)-l//-indol-5- 
yl]-2-mcthylpropiomc add ethyl ester (EXAMPLE 2, K13 g) to give 
the title compound (1.28 g). 

Step3.5B 2'r3-f2-fgrr-bmQxyQarbonylamm9-Pthyl)-2-(3.5- 

tiimcthylnhcnyl)-lff'indol%?-yn-2'n]fithylpmnionic acid 
To a stirred solution of 2-[3-(2-/m- 
butoxycarbonylaminoethyl)-2-(3,5-dimethylphenyl)-l//-indoU5-yl]-2- 
methyl-propionic acid ethyl ester (1.28 g in 25 mL ethanol) was added 
30 mL of 0.5N sodium hydroxide and the mixture heated to 90 on an 
oil bath. After 30 hours the mixture was concentrated in vacuo^ diluted 
with water and extracted with diethyl ether (3x). The aqueous layer was 
then made acidic by the addition of 0.5N hydrochloric acid and 
extracted with ethyl acetate. The ethyl acetate layer was washed with 
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water and brine, dried over sodium sulfate and concentrated in vacuo to 
give the crude title compound (1.23 g). 

Step 3^C r2-f 2>f3.g-dimethvlnhenv!V54 1 -fmethoxymethvl 

carhamovlV 1 >methvl-€thvn-l//>mdQl-^-vHethvncarbamic 

arifl icf!-]>v\\y] ester 

To a suspension of 2-[3-(2-fm-butoxycarbonylainino- 
ethyl)-2-{3,5-dimethylphenyl)- l//-indol-5-yl]-2-meihylpropionic acid 
(1.23g in 15 mL A/JV-dimcthylfonnamide) at 0^ C was added 60R mg of 
1-hydroxybenzotriazole (HOBt), 0.48 mL 4-methylmorpholinc and 352 
mg of A/,0-dimethylhydroxylamine hydrochlorideand the mixture 
stirred at low temperature. After 15 minutes* 826 mg l-(3- 
dimcthylaminopropyl)-3-cthylcarbodiimidc hydrochloride (EDC) were 
added and the mixture warmed to room temperature. The reaction was 
quenched after 3.5 days by concentration in vacuo, resuspending in ethyl 
acetate and washing sequentially with water, 0.3N sodium tiisulfate, 
water, saturated sodium bicarbonate and brine. The organic portion 
was dried over sodium sulfate and the concentrate purified by flash 
chromatography on silica gel (hexane:ethyl acetate, 3:1) to give the title 
compound (90S mg). 

Step 3.5D ( 24 S-( 1 . 1 -dimethvl-2.oxQ^th vn.?-n.5^imethvlnhenvn- 

l//-in<j9i-3-YnethyltcaTfaamic acid fgr/-butyl gstfr 

To a solution of (2-{2-(3,5-dimethylphenyl>5-[l- 
(methoxymethylcarbamoyl)-l-methyl-ethyl]-l//-indol-3- 
yl)ethyl)carbamic acid /er/-butyl ester (296 mg in 5 mL dry 
tetrahydrofuran) at 0 °C was added 1.8 mL of a IM lithium aluminum 
hydride solution in tetrahydrofuran and the mixnire stirred at low 
temperature. After 1 hour, the reaction was quenched by the careful 
addhion of OJM aqueous sodium bisulfate solution. The rcsuhing 
mixture was extracted with ethyl acetate and the organic portion washed 
successively with 0.3M aqueous sodium bisulfate, water and brine. This 
was then dried over sodium sulfate, concentrated in vacuo and purified 
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by flash chromatography on silica gel (hexane:ethyl acetate, 85:15) to 
give the title compound (253 mg). 

Step3^£ f 2- 1 3 .5-dimethvlphenvn-S-r I -methvl- 1 -f 4-meth vl- 1 //■ 
iniidarnl^2-vl^thvn-l//-indQl-3-vnethvncarfaamic acid 

fgrf'butyl estgr 

To a .solution of {2-f5-(l,l-dimethyl-2-oxo-cthyl)-2-(3,5- 
dimethylphenyl)-l//-indol-3-yl]ethyl)carbamic acid /er/-butyl ester 
(475 mg in 15 mL methanol) was added 1 mL of a 40% aqueous 
solution of pyruvic aldehyde followed by 2.2 mL ammonium hydroxide 
and the mixture stirred at room temperature. After 2 days, an 
additional portion of 40% aqueous pyruvic aldehyde (0.50 mL) and 
ammoniimi hydroxide (1.1 xnL) were added. FinaUy after 4 days the 
reaction mixture was concentrated in vacuo , the residue resolvated in 
ethyl acetate and washed sequentially with water and brine. The 
combined organics were dried over sodium sulfate and the concentrate 
purified by flash chromatography on silica gel (hexaneiethyl acetate, 
1:4) to give the title compoimd (402 mg). 

Step3^F 2-G.S-dimethvlDhenv!V5-r 1 -methvM -(4>methvM//- 
imidazol-2-vne thvlM;/Mndol-3-vllethylamine 
Prepared essentially as described in EXAMPLE 3.3E 

starting from (2-|2-(3,5-dimethylphenyl)-5-[l-methyl-l-(4-methyl-i//- 

imida2ol-2-yl)ethyI]-I//-indol-3-yl)ethyl)carbamic acid i€r/-butyl ester 

(353 mg) to give the title compound (198 mg). 

Step3.5G r2,n.n.5-dimethvlphenvn-S-rUmethvM-f4-methvl-l//- 
imidazol-2^viV ethvlMW-indol-3-vn>ethvlVf4.Dvridin-4> 
yl->butyl>-amine 

Prepared essentially as described in EXAMPLE 3.2D 
starting from 2-{2-(3,5-dimethylphenyl)-5-ll-methyM-(4-meihyl-l//- 
imida2ol-2-yl)cthyl]-l//-indol-3-yllethylamine (97 mg) and using 4- 
pyridin-4-yl butyraldehyde to give the title compound (73 mg), m/e » 
520 (M+1) 
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Following a procedure similar lo that described in 
EXAMPLES 3.1-3.S. the following compounds were prepared: 

H 

H 

Me 



Example # 


X-R7,R8 




m/e 










3A 


N-N 
Me Me 


4-pyridyI 


536 (M + H) 


3B 


T 

0 


3-pyridyl 


510 (M + H) 


3C 


0 


3-pyridyl 


524 (M + H) 


3D 


0 




528 (M + H) 


3E 


N=N 


3-pyridyI 


508 (M + H) 
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3F 


f 0-N 

N 


4-pyridyl 


522 (M + H) 


3G 


1 J 

H 


4-pyridyl 


464 (M + H) 


3H 


j:k 

H 


4-pyridyl 


478 (M + H) 


31 


H^e. Me 


4-pyridyl 


506 (M + H) 


3J 


H^e Me 


3-pyridyl 


520 (M + H) 



EXAMPLE 4 




l-f7-a2abicvclo r;^.2nhept-7-vn-2-(2-f3 J)-diinethv!Dhenvn-3-r2-f i . 1 - 
diniethvl-4.n vridin-4.vl.biitvlaminDVethvn.lH.indol.5-vl>-2-niethvl- 

propan-l-one 

Step 4A I .(3-methvUhuT-2-envn-te trahvdrothiDpheniufn bromide 

To a solution of prenyl bromide (2.9 g in 10 mL dry 
tetrahydrofuran) at 0 was added 1.8 mL tetrahydrothiophene and the 
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mixture allowed to warm to room temperature. After 22 hours, the 
mixture was concentrated in vacuo and the remaining starting materials 
removed by azeotrope with toluene to give the crude tide compound as a 
vAiiit solid {22 g). 

Stq>4B 4-f3-f2-mgthylpropenYnp?;iranyl1pyridinc 

To a suspension of l-(3-mcthyl-but-2-enyl)* 
tetrahydrothiophenium bromide (381 mg in S mL dry tetrahydrofuran) 
at 0 ""C was added 0.31 mL pyridine-4-carboxaldehyde followed by 1 1 1 
mg sodium hydride and the mixture allowed to warm to room 
temperamre. After 1. 5 hours, an additional 0.15 mL pyridine -4- 
carboxaldehyde was added and after 30 minutes the reaction quenched 
by the addition of water. The mixture was partitioned between ethyl 
acetate and water and the organic portion washed with saturated aqueous 
sodium bicarbonate and dried over sodium sulfate. Purification of the 
concentrate by flash chromatography on silica gel (hexane:ethyl acetate, 
1:2) gave the title compound (138 mg). 

Step4C 1 -f7>azabicvclof2.2.nhept>7-vlV2- f 2^f3.S> dimethvl> 

phenv1V342-f4.hvdroxv- 1 I >dimethvl-4-pvridin-4-vUbut- 

2-^nylaminp)cthyiVl//'indpl'5-yn'^mgthylpropM"l-ong 
To a solution of 2-[3-(2-aminoethyl)-2-(3,S- 
dimethy Ipheny I)- 1 //-indol-5-yl]- 1 -(7-azabicyclo [22. 1 ]hept-7-yl)-2- 
methylpropan-l-one (prepared essentially as described in EXAMPLE 2, 
70 mg in 6 mL dry tetrahydrofuran) was added 2 mL of a solution of 
86 mg 4-[3-(2-methylpropenyl)oxiranyllpyridine in tetrahydrofuran 
followed by 24 mg tetrakis(triphenylphosphine)palladium and the 
mixture heated to 65 on an oil bath. After 2 hours, the mixture was 
cooled to room temperature, concentrated in vacuo. The residue was 
purified by flash chromatography on silica gel (methylene 
chlorideonethanol, 92:8; then 88:12) to give the title compound (91 
mg). 



Step4D 



1 •a^m^(;yc\Q\2X 1 1hepi-7-y))-2-{ 2-(3,?-0iingthyl- 
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phenvn>342>f 1. 1 .dtmethvU -pvridin-4>vl>butvlaminoV 
ftthvll>l//>indnUS>vlU7.m<>,rhvUprr»pan.l>nne 
To a solution of l-(7-a2abicyclo[2.2.l]hept-7-yl)-2-{2-(3^- 
dimethylphenyI)-3-[2-(4-hydroxy- 1 J -diinethyl-4-pyridin-4-yl-bub 
enylamino)ethyll-I//-indol-5-yll-2-inethylpropan-l-one (27 mg in a 
mixture of 2 mL dry tctrahydrofiiran and 2 mL ethyl acetate) at 0 ®C 
was added 0.010 mL trifluoroacetic anhydride followed by 0.009 mL 
triethylamine and the mixture stirred at low temperature. After IS 
minutes, 0.030 mL acetic acid was added and along with 28 mg 
palladium hydroxide on carbon. The reaction flask was fitted with a 
hydrogen balloon, evacuated and recharged with hydrogen (3 times) and 
stirred at room temperature. After 8 hours the reaction was flushed 
with nitrogen, filtered over diatomaceous earth and concentrated in 
vacuo. Purification by flash chromatography on silica gel (methylene 
ch!oride:methanol:ammonium hydroxide, 94:6:1} gave the title 
compound (15 mg). m/e = 591 (M+H). 

Following a procedure similar to that described in 
EXAMPLES 4 and 2, the following compounds were prepared: 




Me 



Example # 


X.R7.R8 


-(A)-Ri 


m/e 
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4A 


Me Me 


OH 

Me^^^^Me"'^^^^!^^ 


605 (M + H) 


4B 


^ Me. Me 


Me^KJ^OQll 


591 (M + H) 


4C 


^ Me^ Me 




535 (M + H) 


4D 


^ Me. Me 




535 (M + H) 


4E 




OH 


605 (M 1- H) 


4F 


^ Me- Me 




549 (M + H) 


4G 


^ Mg^ Mb 




577 (M + H) 


4H 


^ Me^ Me 


Me 


577 (M + H) 



EXAMPLE S.l 




1 -n-a2abicv dnr2.2. 1 1hepN7.vn.2- ( 2>f 3.5-dimethvlphenvl V3-f 1 - 
methvU244.pvridin.4-v|.butvlamiTioV:thvll-l//-indQl-5.vn-2- 

Step5.JA 2-niethvlcvcloprDpanccaifeoxvlic add A/-methoxv-jV- 

mgthyl-amidc 

To a solution of 2.inethylcyclopropaiiecart)oxylic acid (10 g 
in a mixture of 200 raL benzene and 2 mL /V//-dimethylformamide) at 
0^ C was added 10.5 mL of oxalyl chloride and the mixture stirred at 0° 
C for 30 minutes then wanned to room temperature for 30 minutes. At 
this time, 14.6 g of A/,0-dimethylhydroxylaraine hydrochloride was 
added followed by 41 mL of triethyiamine. The mixture was stirred at 
room temperature for one hour then quenched by the addition of 
samrated sodium bicarbonate. The aqueous portion was extracted with 
ethyl acetate and the combined organics washed with brine, dried over 
sodiimi sulfate and concentrated in vacuo. The product was purified by 
disdllation under reduced pressure to give 8.9 g as an oil. 

Step 5. IB f3.5.dimethvlphenvlVf2-methvlcvcloproDvnmethanone 

To a solution of 5-bromo-mcrfl-xylene (5.7 mL in 120 mL 
of dry tetrahydrofuran) at -78** C was added 30.6 mL of a 1.4M solution 
of /i-butyllithium in he)cane and the mixture stirred at low temperature. 
After 15 minutes, a solution of 2-methylcyclopropanecarboxylic acid N- 
methoxy*A^-methyl-amide (5.0 g in 50 mL tetrahydrofuian) was added 
dropwise over 5 minutes and the mixture then allowed to warm slowly 
to room temperature. After 1 hour, the reaction was quenched by the 
addition of 20 mL 2N hydrochloric acid and 40 mL water. This wa.s 
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extracted with ethyl acetate washed with saturated sodium bicarbonate 
and brine then dried over sodium sulfate to give 6.95 g of the title 
compound (crude). 

StepS.lC 2-f3-aamtno-l-mcthvlethv!1-2-n.5.dimethvlphenvlV.f//- 

indol',Vyn-2-m6thylprfipipmc acid Pthyi e^t?r 
To a solution of 2-(4-hydra2inophenyl)-2-meihylpropionic 
acid ethyl ester (5.7 g in 20 mL n-butanol) was added 4 g (3,5- 
dinnethylphenyl>(2-methylcyclopropyl)methanone followed by 1.3 mL 
cone, hydrochloric acid and the mixture heated to 110° C on an oil bath. 
After 16 hours, the mixmre was cooled lo room temperature and 
concentrated in vacuo. The residue was dissolved in ethyl acetate and 
washed sequentially with 0.5 H sodium hydroxide, water and brine. 
The combined organics were dried over sodium sulfate and concentrated 
in vacuo. Purification by flash chromatography on silica gel (methylene 
chloride:methanol, 95:5) gave the title compound (2.5 g). 

StepSJD 2-<2-r3.S^methvlpheTivn>3>fl-methvK:^-f4-pvridin>A-v1- 

bv ty iap?m9)>^thyn- 1 H-mM-^-yl ) '2-m^y\vmimK pcid 

ethvl ester 

Prepared essentially as described in EXAMPLE 2, Step A 
from 2-[3-(2-amino*l-methylethyl)-2-(3^-d!methylphenyl)-l//-indol-5- 
yl]-2-methylpropiomc acid ethyl ester (233 mg) to give the title 
compound (258 mg). 

Step5.1E 2-r3>(2>rbenzvloxvcarbonvl-f4-pvridin^.vl>buTvn>amino1> 
l-methvl^thvll-2-(3.5-dimethvlDhenvlVl//-indoi-S-vn-2- 

mplbylpropipnig acitf gthyl gstgr 

Prepared essentially as described in EXAMPLE 2, Step B 
from 2-{2-(3,5-dimethyIphenyl)-3-{ l-methyl-2-(4.pyridin•4-yl- 
butylamino)-ethyl]-l//-indol-5-yl)-2-methylpropionic acid ethyl ester 
(25fi mg) to give the title compound (240 mg). 
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Step 5.1 F ?.f^-f2.rbenzvlnrvcaThnnvl.f4.pvridin-4-vl.hntvl)«minQl- 
l.methvlethvl 1-2^ :^ '^.dimethvlphffnvlVl //.indnl-5-vl1-2- 
methvlproDionic acid 

Prepared essentially as described in EXAMPLE 2, Step C 
from 2-[3-{2-[benzyloxycarbonyl-(4-pyridin-4.yl-butyl)-aminol-l- 
inethyl-ethyl } -2-(3,5-dunethy Iphcny I)- 1 H-indoI-5-yl]-2-methylpropionic 
acid ethyl ester (240 mg) to give the title compound (222 mg). 

Step5.1G i l-rS-f2^.azahicvdor2.2. 1 lheDt-7-vl V 1 . 1 .diinethvl.2-QX0- 
erhvn.2.f3.5-dimf.thvinhenvlVl^-indol-3>vl1nrQt>vl)-f4. 
pvridin-4-vl.buivlV:arbamic acid benzvl ester 
Prepared essentially as described in EXAMPLE 2, Step D 

from 2-[3- { 2-rbenzyloxycarbonyl-(4-pyridin-4-yI-butyl)amino]-l - 

methylethyl}-2-(3^-dimethylphenyl)-l//-indol-5-yl]-2-methylpropionic 

acid (91 mg) to give the title compound (66 mg). 

StepS.lH I .n.».7^hir.vdnr7. ?■■ llhftnt.7-vlV2-l 2-(3 

riifn<»fhvlphenvlV3-r 1 -meHivl-?-('4-nvridin-4>v1- 
hntvlamino^thvll-i H-indoLS-vl l.?..methvlnroDan-l -onc 
Prepared essentially as described in EXAMPLE 2. Step E 
from 1 2-[5.(2-(7-a2abicyclo[2.2. 1 lhept-7-yI)- 1 , 1 -diraethyl-2-oxo-ethyl]- 
2-(3,5-dimethylphenyI)-l//-indol-3-yl]propyl)-(4-pyridin-4-yl- 
butyOcaibamic acid bena^l ester (62 mg) to give the title compound (27 
mg). m/c = 577 (M + H). 



EXAMPLE 5.2 




Me 
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Ur7-a7JihicvclQr2.2J1hept-7-vlV242>f3. 5>dimethv!phenvlV.^>^ 
ffnftthvUU-(Dvridin-4.vnbutvnammo1ethvl1-i//MndoU5-vn.2. 

mahylpropan-l-QBg 

A dry flask containing 120 mg (0.21 imnol) of ]-(7- 
a2abicyclo[2.2J]hept-^7-yl)-2*[2-(3,5-dimcthylphenyI).3-f2-I4^pyridin- 
4-yI)butylainino]ethyll-lf/-indol-5-yl)-2-methylpropan- 1 -one (prepared 
essentially as described in EXAMPLE 2), 63.0 mg (2.1 nunol) of 
paraformaldehyde, and 200 mg of powdered 3A molecular sieves was 
fitted with a septum and purged thoroughly with nitrogen. Next, S mL 
of methanol and 0.121 mL (126.1 mg, 2.1 mmol) of glacial acetic acid 
were added, and the mixture was stirred at room temperature for 15 
minutes. Then 52.8 mg (0.84 rranol) of sodium cyanoborohydride was 
added, followed after an additional 25 minutes by 2.5 mL of anhydrous 
tetrahydrofuran. After 1 day, the mixture was filtered, and the filter 
cake was washed thoroughly with methylene chloride. The filtrate was 
shaken in a separatory funnel with water. The aqueous phase was 
extracted an additional 3 times with methylene chloride. The combined 
organic fractions were dried over sodium sulfate, filtered, and 
concentrated in vacuo. The residue was flash chromatographed on silica 
gel (gradient elution with 99:1:0.1 to 95:5:0.5 CH2Cl2-MeOH-concd. 
NH4OH) to yield 95.4 mg (79%) of a yellow^ stiff foam; homogeneous 
by TLC in 95:5:0.5 CH2Cl2-MeOH-concd. NH4OH. 500 MHz IH NMR 
(CDCI3) was consistent with the assigned structure. Mass spectrum 
(ESI): m/e = 577 J (M + H). 



Following a procedure similar to that described in 
EXAMPLES 5.1 and 5.2, the following compounds were prepared: 
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Example # 


X.R7,R8 


R R 

><^'n— (A)~R, 
Rio RiOa 




5A 


^ Me^ Me 


Me ^ 


577 (M + H) 


5B 


^ Me. Me 


Me 


578 (M + H) 



EXAMPl,P6 

Following procedures similar to that described in 
EXAMPLES 1 through S, the following compounds are prepared: 
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Example # 


X-R7.R8 


^2 

Rio Rio« 


6A 


_ Me^ Me 


^Me 


6B 


Me Me 




6C 


^ Me^ Me 


I H 


6D 






6E 




Mo Mo Lj 

u 


6F 


_ Me. IVIB 


Mo Mo LJ 


6G 


^ M9. Me 


IVm^ iVhb H 

u 


6H 


_ Me^ Me 


Me-^ Me [l^^ 
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61 


^ Me^ Me 


Me Me |I_J 


6J 


^ Me^ Me 




6K 


^ Me^ Me 


Me Me |lj 


6L 


^ Me, Me 


H 

Me I^N 


6M 


^ Me^ Me 


H 

Me "L^N 


6N 


^ Me, Me 


H 

Me K^fi 


60 


^ Me^ Me 


Me 


6P 


^ Me, Me 




6Q 


Kiln iin 

^ MB. Me 


N,.^X-N^,A!^N 


6R 


^ Me, Me 


Me ^ 
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65 


Me Me 


Me 

i H 


6T 


^ Me^ Me 




6U 


Me Me 


H Fv F 


6V 


Me Me 




6W 


^ Me^ Me 


H F. F 


6X 


_ Me, Me 


H 


6Y 


Ma Ma 


Mb 

£ H 


oZ 




H 


6AA 




Me ^ 



(140) 01-106685 (P2001-085 



6BB 


0 


H 


6B6 


Me 

, >-V Me. Me 
0 


Me ^ 


6CC 


Me 

Jr^ Me^ Me 
O 


H 

^.^^ 


6DD 


Me 

/{^ Me^ Me 
0 


- H 


6E£. 


^ Me^ Me 


H 


6FF 


^ Me^ Me 


H 


6GG 


^ Me. Me 




6HH 


^ Me^ Me 




61] 


^ Me^ Me 




6JJ 


^ Me^ Me 
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. Me. Me 


H F. F 


6LL 


^ Me^ Me 




6MM 


^ Me. Me 




6NN 


^ Me^ Me 


H 

CI 


600 


^ Me. Me 
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1. Abs t r ac t 



There are disclosed pharmaceutical compositions 
comprising compounds of formula (i) and pharmaceutically 
acceptable salts thereof which are useful as antagonists of 
GnRH and as such may be useful for the treatment of a 
variety of sex-hormone related and other conditions in both 
men and women* 
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